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PROCEEDINGS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH 


SESSION CXX 


OCTOBER 20, 1955. 


Dr. J. A. Macponatp, President, in the Chair. 


Dr. Joun Ramssottom, O.B.E., delivered the Second Wright 
Smith Lecture. His subject was “The Agaric, Amadou and the 
Fungus-Stone”. 


NOVEMBER 10, 1955. 
Dr. J. A. Macponatp, President, in the Chair. 


Miss J. Bucuanan, Mr. J. McNeriu and Mr. D. W. R. Mac- 
KENZIE were elected Ordinary Fellows. 

Dr. M. E. D. Poors read a paper entitled “Aerial Photography 
in a Vegetational Survey of Jordan”. 
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DECEMBER 145, 1955. 
Dr. J. A. Maoponaup, President, in the Chair. 


a ero 


Professor J. H. Burnett, Dr. D. C. Granam, Mr. T. Moszs © 
and Dr. W. L. Porw were elected Ordinary Fellows and Miss M. . 
Brucs, Mr. R. BARKER and Mr. R. B. Knox were elected Ordinary : 
Members. 

The following papers were read by title: : 
“Flowering Plants and Ferns of the Isle of May”. By W. J. 

EGGELING. 
“Notes on British Species of the Genus Sphacelaria Lyngb.” 
By D. E. G. Irvine. 
“Further Additions to the Algal Flora of St. Andrews, Fife”. By 
H. BuAcKiLer. 
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“The Phenology of Certain Algae at St. Andrews, Fife’. By H. 
BLACKLER. 


Dr. J. G. Hawkes then delivered a paper entitled “Potato 
Hunting in the Andes”. 


JANUARY 19, 1956. 
Dr. J. A. Macponap, President, in the Chair. 


Professor A. R. GEMMELL, Dr. E. Cutter, Dr. D. E. G. IRvInE, 
Mr. R. Boga, Dr. D. W. Burns, Dr. F. Cusick, Mr. R. E. C. 
Ferrerra, Mrs. A. H. SomERVILLE and Dr. J. STIRLING were elected 
Ordinary Fellows and Miss A. D. HecGIE and Mr. J. S. TWEEDIE 
were elected Ordinary Members. 

Films were shown on: 

“Seed Dispersal by Exploding Fruits”. 
“The Fern”. 
“Myxomycetes”’. 


A Soirée with botanical Exhibits was then held. 


FEBRUARY 16, 1956. 
Dr. J. A. Macponatp, President, in the Chair. 


Dr. W. J. Eacetre delivered a paper entitled “The Isle of 
May: its History and Natural History”. 

Members of the Edinburgh Natural History Society were 
guests of the Botanical Society for this meeting. 


MARCH 8, 1956. 
Dr. J. A. Macvonatp, President, in the Chair. 


Miss J. M. Attrorp, Miss E. M. Birsz, Mr. W. T. Cowan, 
Mr. §. E. Durno, Dr. W. W. Frercuer, Mr. J. D. Forrest, 
Dr. A. G. Lyon and Dr. R. A. ROBERTSON were elected Ordinary 


Fellows. 
Professor H. D. GORDON delivered a paper entitled “The 


Vegetation of Tasmania”. 
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APRIL 19, 1956. 


Dr. J. A. Macvonatp, President, in the Chair. 


Mr. C. D. K. Coox and Mr. W. S. Gavin were elected Ordinary 
Fellows and Mr. J. Horsman was elected an Ordinary Member. 

In a symposium on “Recent Work on the Scottish Flora” the 
following papers were read: 


“New Algal Records”. By H. BLACKLER. 

“Studies in the British Species of Sparganium”. By C. D. K. 
CooK. 

“Variation in Solidago virgaurea”. By J. McNEILL. 


MAY 17, 1956. 


Dr. J. A. Macpvowaxp, President, in the Chair. 


Mrs. R. R. CLARKE was elected an Ordinary Member. 
Mr. W. T. Cowan read a paper entitled “Modern Methods of 
Combating Plant Diseases”. 


JUNE 14, 1956. 
ANNUAL GENERAL MEETING. 


Dr. J. A. Macponatp, President, in the Chair. 


The following Office-Bearers were elected for Session 1956-57: 


PRESIDENT 
J. A. Macponatp, Ph.D., D.Se., F.R.S.E. 


VICE-PRESIDENTS 


J. G. Roerr, B.Sc., F.L.S. D. H. N. Spence, B.Sc. 

D. M. Henperson, B.Sc. H. R. Frercuer, D.Sc., F.R.S.E. 
COUNCILLORS 

EK. E. Kemp, N.D.H., D.Inst. P.A. Miss P. J. Warson, Ph.D. 

Miss EK. Brarrie. A. Nrtson, D.Sc., F.R.S.E. 

Miss C. W. Murrugap. C. E. Forster, Ph.D. 

J. Smirx, D.Sc. Miss L. I. Minne. 


Miss M. M. Macponatp, B.Sc. 
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Honorary Secretary—P. S. GREEN, B.Sc., F.L.S. 


Assistant Secretary—Miss D. E. Purves. 


Cryptogamic Secretary—D. M. Henperson, B.Sc. 
Editor—Miss A. M. MacLeop, Ph.D. (Heriot-Watt College, Edinburgh). 


Treasurer—R. T. Hunter, C.A. 


| Artist—R. Evpatn. 
| Auditor—C. A. Scott, C.A. 


The Treasurer, Mr. R. T. Hunter, submitted the following 
Statement of Accounts for the Session 1955-1956: 


INCOME. 


Annual Subscriptions x 
Arrears of Subscriptions recovered 
Transactions sold nee = 
Interest on Investments 
Subscriptions to Publications Fund 


Income from Botanical Society Trust Fund ... 


Income Tax recoverable 1955-56 
Grants— 

Carnegie Trust 

Russell Trust 


Transferred from Capital Fund 32 
Excess of Expenditure over Income ... 


EXPENDITURE. 


Printing Transactions, Vol. 37 (Part I) 
Printing, Postages of Notices, etc. ... 


Tess—Over-estimated, 1954-55 


Be caety. Postages, ete. 


Fire Insurance on Books ... 
Projector and Film 

Bank Charges = 
Lecture Expenses—Dr. Hawkes 
Honorarium to Treasurer 
Honorarium to Assistant Secretary 
Excess of Income over Expenditure 


£413 19 9 


£257 10 
73 10 


£331 0 
42 16 


£288 4 
14 0 
0 5 
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ITT. 
IV. 


BALANCE SHEET AS AT 30rH APRIL 1956. 


LIABILITIES. 
Capital Funds— 
Ba ance brought forward from 1954-55 ... «. £846 4 2 
Add—Life Compositions received in 
1955-56 a ae nae — : 0 
Donations ais a i ste 
£864 i» 2 
Transferred to Revenue 5% of £864 __.... ae 43 0 
£821 10 2 
Add—Excess of Income over Expenditure 1955-56 ... 9111 5 
£513 iw. 
Subscriptions received in advance— 
1956-57. Mrs. Elmy me oe i Sa 24) 
L. A. Lauener a a oro 
Prof. Braid 2.4 10 
Dr. Corrie L op. 8 
W. L. Coutts Pan 6 
1957-58. Mrs. Elmy 0b 0 
41070 
Printer’s Account Outstanding— 
Printing Transactions ; oe oO: LORE 
Notices of Meetings and Postages ne 7310 1 
Sol) OORT 
£1248 12 2 
ASSETS. 
British Government Securities— 
(a) £200 34% War Stock at cost .. £19418 3 
(b) £258 2s. 6d. British Transport 3% Guaranteed 
Stock 1978-88 at cost. . ix SUG SIRs 
(c) £1003% Defence Bonds (4th “‘Tssue) at cost si 100 020 
(d) a te Defence Bonds (Conversion se at ‘ 
100 O 
(e) £950 3% Savings Bonds 1965-75 at cost . «. 203d 18°38 
£865 15 0 
Bank Balances— 
(a) Sum on Current Account with the Clydesdale and 
North of Scotland Bank Lid. ... £11917 5 
(b) Savings Account—Bank of Scotland 
Ltd. : Ble aed 
(c) poeteren Savings Bank Account 
No. 129 ree) ALLASIO 
—— 26615 4 
Grant due from Carnegie Trust eke “fe dave HOO SO TEG 
Income Tax Reclaim 1955-56... a Be me § LO EG 
£1248 12 2 


EDINBURGH, 26th May 1956.—I hereby certify that I have audited the Accounts 
of the Treasurer of the Botanical Society of Edinburgh for the Session 1955-56, 


and have found them correct. 


I have also checked the foregoing Abstract and 


found it correct. I have seen the securities for the Invested Funds and found 
them in order. 


(Sgd.) RONALD T. HUNTER, C.A., Treasurer. 
(Sgd.) CHARLES A. SCOTT, C.A., Auditor. 
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SIR WILLIAM WRIGHT SMITH LECTURESHIP FUND. 
Sesston 1955-56. 


Balance of Fund brought forward from 1954-55... eea00 ON 8 
Interest on ate 33% War Loan am £8 15 0 
| Interes ings Bank ... oe 2 19 
1114 5 
£31241 
Less Expenses—Dr. Ramsbottom — bsg a i 10 10020 
£301 14 1 
Being— 
£250 34% War Loan at cost EE DOr Lai) 
Edinburgh Savings Bank Account ‘No. 312 Sete 48 wil 
—_——- £301 14 1 
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(Sgd.) RONALD T. HUNTER, C.A., Treasurer. 


EDINBURGH, 26th May 1956.—I hereby certify that I have audited the Accounts 
of the Sir William Wright Smith Lectureship Fund for the Session 1955-56, 
and have found them correct. I have seen the securities for the Invested Funds 
ani found them in order. 


(Sgd.) CHARLES A. SCOTT, c.A., Auditor. 
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The PresipENT read the following proposed amendments to ~ 


the Constitution of the Society (See Trans. Bot. Soc. Edinb., 
(1946), 34, 371): 
(I) Chapter II, Section A, paragraph 3, delete ‘Fourteen 
Pounds” and substitute “Twenty Pounds”. 


(II) Chapter II, Section C, lines 5 and 6, delete “Five 


Shillings” and substitute “Ten Shillings”. 

The amendments were adopted unanimously, and the 
President instructed that the amended Constitution of the 
Society be published in the current number of the Proceedings 
of the Society. (See p. xxii.) 

The following papers were read by title: 

“Additions to the Flora of Eigg”. By P. H Davis (see p. 111). 
“The Machair Grazings of Tiree, Inner Hebrides”. By P. B. 
Voss, H. G. Powetu and J. B. SPENCE (see p. 89). 


“Notes on Freshwater Algae, mainly from Lochs in Perthshire 


and Sutherland”. By A. J. Broox (see p. 114). 


The Secretary, Mr. P. GREEN, submitted the following Report 
from Council: 

The Membership of the Society stands at present at 323, made 
up as follows: 9 Honorary British Fellows, 19 Honorary Foreign 
Fellows, 236 Ordinary Fellows (of whom 88 have compounded for 
life), 28 Ordinary Members, 30 Lady Members and 1 Associate. 
During the year, 24 Ordinary Fellows and 7 Ordinary Members 
have been elected, 3 Ordinary Fellows resigned and 1 Honorary 
Foreign Fellow (E. D. Merrill, M.Sc., Ph.D.) and 4 Ordinary 
Fellows (A. A. Pinkerton, Sir David Russell, Professor J. Small 
and R. A. Taylor, D.Sc.) have died. 

Hight ordinary meetings were held during the Session, that in 
October taking the form of the Wright Smith Lecture and that 
in February being a joint meeting with the Edinburgh Natural 
History Society. The Annual Cryptogamic Foray was held in 
the Nairn district from 24th to 26th September. 

The Council wishes to express the indebtedness of the Society 
for grants of £100 from the Carnegie Trust for the Universities 
of Scotland towards the cost of publicaton of the Transactions 
and of £50 from the Russell Trust to the general funds. The 
latter grant was made through the kindness and interest of the 
late Sir David Russell, 
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) Contributions to the illustration and other funds of the 
Society were received from Dr. Giissow, the Earl of Buchan, 
Mrs. Watt, and anonymous donators; all these are most egrate- 
fully acknowledged. 

In view of the Society’s financial position, the Council have 
given especial consideration through the year to the various 
expenditures and sources of income, and as a result the Council 
has recommended constitutional amendments allowing for an 
increase in the life composition fee for Fellows and the annual 
subscription of Ordinary Members. The Society’s greatest 
expenditure is that on printing and as a result the Council have 
decided that in future the monthly notices of meetings shall be 
typed and cyclostyled instead of printed. 

The printing of the Transactions is, in future, to be entrusted 
to Messrs. T. Buncle & Co. Ltd. of Arbroath, and the Council 
wish to express their gratitude to Messrs. Neill & Co. Ltd., who 
had acted as printers to the Society for over a century. 

During the session a committee was appointed to consider 
the activities and membership of the Society. This committee 
made various recommendations which are being incorporated 
in the programme for the forthcoming session. In addition it 
was decided that a serious attempt should be made to stimulate 
attendance at field meetings and that a summer programme of 
excursions should be arranged. Mr. H. H. Davidian has agreed 
to act as Field Secretary and is arranging four field meetings 
during the summer. It was also decided that in addition to the 
monthly meetings held at Edinburgh from October to June, one 
indoor meeting a year should be arranged in Aberdeen, Glasgow 
or St. Andrews, for the benefit of the numerous Fellows resident 
outside the Edinburgh district. As a result, a meeting is being 
arranged in Aberdeen sometime during the coming session. 

The Society have again been invited to send delegates to the 
Assembly of Corresponding Societies at the Meeting of the British 
Association, to be held this year in Sheffield. The Council have 
nominated Dr. Macdonald and Mr. Anthony. The Society has 
also been invited to nominate an observer at the forthcoming 
5th General Assembly of the International Union for the 
Protection of Nature to be held in Edinburgh from 20th to 28th 
June. The Council have nominated Mr. Grant Roger as the 
Society’s Observer. 


BOTANICAL SOCIETY OF EDINBURGH 
(FOUNDED 1836.) 


Incorporating the CRyPTOGAMIC SOCIETY OF SCOTLAND. 


JANUARY 1957. 


I—NAME AND OBJECT. 

1. The name of the Society shall be “THe BoranicaL SocIety 
OF EDINBURGH”. 

2. The object of the Society shall be the advancement of 
Botanical Science, by means of periodical meetings, publications, 
correspondence, and such other means as the Council may from 
time to time determine. 


II—MEMBERSHIP AND RIGHT TO VOTE. 


1. The Society shall be open to Ladies and Gentlemen, and 
shall consist of Ordinary Fellows, Lady Members, Ordinary 
Members, Honorary Fellows and Associates. 

2. Only Honorary and Ordinary Fellows shall have the right ~ 
to vote in connection with the business of the Society. 


(a) ORDINARY FELLOWS. 

1. A candidate for admission as an Ordinary Fellow must 
present an application signed by two Fellows. The application 
shall be read at the proper time during private business, and shall 
be submitted at the next Ordinary Meeting. 

2. Ordinary Fellows shall, on admission, sign the Laws, and 
pay the sum of One Pound to the funds of the Society; and shall 
contribute One Pound annually thereafter at the October Meeting. 
Ordinary Fellows are entitled to receive the Transactions, 
provided their subscriptions are paid. 

3. Ordinary Fellows may at any time compound for their 
annual contributions by the payment of Twenty Pounds, less an 
amount equal to one-third of the annual subscriptions previously 
paid. 

4. The Council shall take such measures as shall be deemed 
advisable regarding Fellows whose subscriptions are in arrears. 


CONSTITUTION Xxili 


(6) LADY MEMBERS. 

Any Lady may, on the recommendation of the Council, be 
lected a Member for life on payment of a single contribution of 
ee Guineas. Lady Members shall not be entitled to receive 
e Transactions. 


| 
\ 
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(c) ORDINARY MEMBERS. 

The Society may elect Ordinary Members on the recommenda- 
ion of the Council. The name of any candidate shall be 
ubmitted to the Council and, if approved, shall be submitted for 
lection at the next Ordinary Meeting. Ordinary Members shall 
pay the sum of Ten Shillings on admission, and shall contribute 
en Shillings annually thereafter at the October Meeting. They 
all not be entitled to receive the Transactions. 


(d) HONORARY FELLOWS. 

1. The Council shall be privileged to propose Ladies and 
‘Gentlemen for election as Honorary Fellows. The names of those 
roposed shall be stated in the Billet calling the Meeting at which 
ey are to be submitted for election. Any Fellow may submit to 
e Council the name of any individual whom he wishes to 
ropose. 

2. The Honorary Fellows shall be limited to twelve British 
subjects and twenty-five subjects of Foreign countries. 

3. Honorary Fellows shall be entitled to all the privileges of 
Ordinary Fellows, and shall receive copies of the Transactions 
free of charge. 


(e) ASSOCIATES. 
The Society shall have power to elect, on the recommendation 
‘of the Council, as an Associate anyone who has rendered special 
‘service to the Society by transmitting specimens or botanical 
‘communications. Associates shall receive copies of the Transac- 


tions free of charge. . 


(f) METHOD OF ELECTION. 

The names of candidates submitted for election to the Society 
shall be read from the Chair, and the candidate shall be 
declared duly elected unless a ballot is demanded. Any such 
ballot shall be taken at the next Ordinary Meeting of the Society. 
~The ballot shall be determined by at least two-thirds of the votes 
provided fifteen Fellows are present and vote. 
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(g) DISCIPLINE. 


In the event of any Member acting in such a way as shail 


seem detrimental to the interests of the Society, the Council ~ 


may recommend that the name of such Member be deleted from 


the roll. In the event of the Council taking this action, the | 


recommendation shall be brought before the next Ordinary Meet- 
ing of the Society and voted upon by ballot at the immediately 
succeeding Meeting when, if the recommendation be adopted by 
a majority of two-thirds of the votes of at least fifteen Fellows, the 
name of such person shall be deleted from the roll of Membership. 


IIi.—_OFFICE-BEARERS. 
1. The general direction of the affairs of the Society shall be 


in the hands of a Council, consisting of a President, four Vice- 


Presidents, ten Councillors, a Secretary, an Assistant Secretary, a 
Cryptogamic Secretary, an Editor of Transactions and a Treasurer. 
Five shall be a quorum. 


2. The Council shall be elected from amongst the Ordinary ~ 


Fellows at the Annual General Meeting in June. They may be 
re-elected, except the two senior Vice-Presidents and the three 
senior Councillors who shall not be eligible for re-election to the 
same office till after an interval of one year. 


3. The Secretary shall make notification in the Billet of the 


April Meeting of vacancies in the Council falling to be filled and 
shall invite nominations to fill these vacancies. Nominations may 
be made by any Fellow and together with the names of the 


proposer and seconder, shall be sent to. the Secretary so as to. 


reach him not later than the day before the Ordinary Meeting 
in May. To these nominations shall be added any made by the 


Council and the combined list shall be printed along with the © 
Billet for the Annual General Meeting and shall be voted upon . 


at that Meeting. Every Fellow present at the Meeting shall be 
entitled to vote. 

4. The Council shall nominate annually an Auditor, to be 
recommended to the Society. 

5. The Treasurer shall receive and disburse all money belong- 
ing to the Society, collecting the money when due, and granting 
the necessary Receipts. His accounts shall be audited annually 
by the Auditor appointed by the Society. It shall be the duty of 
the Treasurer to place all money belonging to the Society in one 
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CONSTITUTION xXXV 


of the Chartered Banks cf this City, unless the same shall have 
been ordered by the Society to be otherwise invested; and he 
all never keep more than Ten Pounds of the Funds of the 
Society in his hands at a time. The Bank Account shall be kept 
in the name of the Society, and all drafts thereon shall be signed 
by the Treasurer. The Treasurer shall submit annually a certified 
Statement of the Receipts and Expenditure of the past year, with 


‘the Auditor’s Report thereon. 
| 6. The Secretary, with the aid of the Assistant Secretary and 


ithe Cryptogamic Secretary, shall give intimation of all General 
and Committee Meetings, shall Minute their proceedings in Books 
to be kept for the purpose, and shall conduct all the Society’s Cor- 
irespondence. He shall also take charge of all Donations of Plants 
and Books, and shall see them deposited in the Herbarium and 
Library, in conformity with any arrangements made by the 
Society with Government. 

7. The Council shall have the power to fill any vacancy which 
may occur during the year. 


Note.—Agreeably to an Act of the Town Council of the City of Kdin- 
burgh, dated January 8, 1839, the Professor of Botany in the University 
«of Edinburgh is constituted Honorary Curator ex officio, with free access 
to the Society’s Collection, whether a Member of the Society or not. 


IV.—MEETINGS. 


1. An Ordinary Meeting of the Society shall be held every 
|month from October to May; normally on the second or third 
‘Thursday of each month. 
2. An Annual General Meeting shall be held each year in 
. June at which the following business shall be transacted : 
(a) Presentation by the Council of a Report on the work 
of the Society during the past year. 
(b) Presentation of a financial statement by the Treasurer. 
(c) Election of the Office-Bearers for the ensuing year. 
(d) Any other business. 
3. Any Member may transmit to the Society Papers and 
‘Communications, which, if approved by the Council, may be read 
by the author, or, in his absence, by the President or Secretary, 
at any of the Ordinary Meetings. 


XXV1 CONSTITUTION 


4. Minutes shall be kept of the Meetings of the Society and 3 


of the Council, and the Minutes of each Meeting shall be read as 


the first business of the next ensuing Meeting of the same kind. = 
5. Each fellow shall have the privilege of admitting a Visitor — 
to the Ordinary Meetings of the Society at the close of the private ~ 


business. 


6. An Extraordinary Meeting of the Society may be called 3 
at any time, by authority of the Council, at the request of three — 


or more Fellows. 
7. The Council shall hold a Meeting for business either before 


or after each Ordinary Meeting of the Society unless the President — 
shall otherwise determine. The Council may at any time be 


called upon by the President or any two of the Vice-Presidents 
or Secretaries, to meet for the transaction of business. 


V.—PUBLICATIONS. 


1. The Society shall publish Transactions and Proceedings. ; 


The consideration of the acceptance, reading, and publication of 


all papers is vested in the Council, whose decision shall be final. © 
For the consideration of each paper the Council shall appoint ~ 


two Referees, who shall submit their reports to the Council 
through the Editor of the Transactions. Acceptance for reading 
shall not necessarily imply acceptance for publication. 

2. The Council may from time to time fix special prices for 


the sale of copies of the Transactions to Fellows, Members, and | 


Associates. 


VI.ALTERATION OF CONSTITUTION AND RULES. 


Any motion for the alteration of the Constitution and Rules — 
must be intimated to the Council, and shall be printed in the 4 
Billet calling the Meeting at which it is to be brought forward, - 


and in the Billet of the Meeting at which it is to be considered. 


It shall then be determined by a majority of at least two-thirds q 
of the votes provided at least fifteen Fellows are present and vote. 
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TRANSACTIONS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH 


SESSION CXX 


FuRTHER OBSERVATIONS ON THE BRYOPHYTE FLORA OF THE 
IsLtE or May. 1. THE AMENDED LIST. 


By E. V. WaTSON. 
(Dept. of Botany, University of Reading.) 


(Read by title, 17th January 1957.) 


It is the purpose of this paper to bring up to date the annotated 
list of the Bryophytes of the Isle of May, Firth of Forth, which 
appeared four years ago (Watson, 1953). That list correlated the 
findings of earlier observers with such observations as I had been 
able to make myself, and established the occurrence of 43 species 
and 2 additional varieties of Musci and 12 species of Hepaticae 
on the island. 

Further visits were made to the Isle of May in September 
1955 and May 1956, in the main with a view to carrying out some 
ecological work the results of which it is hoped to publish 
separately at a later date. Rather surprisingly, however, these 
visits have produced no fewer than 8 species and one variety 
of moss and 6 species of liverwort new to the island, and at the 
same time have necessitated a re-assessment of the status of 
some of the plants already known to occur. 

The principal physical features and available habitats of the 
Isle of May were considered in the earlier paper, and no repetition 
is needed here. Nevertheless, the fact that this small island, 
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presenting as it does no great variety of available habitats, should 
produce 14 additional species of bryophyte at this stage does 
call for a word of comment and explanation. For it must be 
remembered that bryophytes have been under observation at this 
station for upwards of 70 years, and if the collecting has been 
often enough spasmodic and casual rather than intensive and 
systematic, it did begin with the carefully prepared lists of the 
late William Evans, an observer who knew these small plants 
well.and who is likely to have spared no pains to make the list 
as complete as possible (Evans, 1908, 1910). The present notable 
increment of species is, in my view, largely attributable to two 
causes. The first lies in the increased amount of disturbed land, 
resulting in the exposure of ever more free surfaces of substratum 
for colonisation by spores; the second is undoubtedly the fact 
that at no time prior to September 1955 were the unique 
possibilities of Colm’s Hole as a source of bryophyte habitats fully 
appreciated. This little north-east facing hollow, situated on the 
east of the island a few hundred yards south of Dunvegan, is apt 
to be overlooked. Like a miniature corrie in form, it is in fact 
extremely rich in potential “niches” for bryophytes and is not 
matched by any stretch of terrain elsewhere on the island. 1 
hope to develop this theme more fully on another occasion; 
suffice it to point out here that 5 of the new records come from 
Colm’s Hole, which at the same time supports overwhelmingly 
the richest development of at least 4 more of the island’s most 
elusive species. 


Perhaps the most remarkable new finds are the plants which 
after some consideration have been referred respectively to states 
of Porella cordeana and Anthoceros husnoti, although almost 
equally interesting is the addition of Hookeria lucens to the list. 
Despite what now amounts to a fairly thorough search, there 
remain some remarkable “absentees”, among them the very 
common liverwort Diplophyllum albicans and the moss Pleurozium 
schrebert. Other species would appear to have had only a 
transitory existence on the island. Thus, after a lapse of six 
years, it proved impossible to find any trace of the small colony 
of Sphagnum plumulosum that had been discovered in 1949. 


The. list that follows contains only those species which call 
for an amended statement, together with all those that are new 
to the Isle of May. The latter are marked with an asterisk ): 
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MOSSES. 


PoLYTRICHUM PILIFERUM Hedw. Probably rarer than P. juniperinum. 

FisstpENS BRyYoIDES Hedw. More widespread than was formerly 
realized; cave at South Ness; Colm’s Hole; ditch near West cliffs, 
ete. I have still not succeeded in establishing the presence of 
F. viridulus on the island although it alone in this genus was 
recorded by Evans, r 

*PsEUDEPHEMERUM NITIDUM (Hedw.) C. Jens. In very small amounts, 
with a few ripe capsules, on the nearly vertical bank of a dried out 
pool, South Plateau, Sept. 1955. 

CERATODON puURPUREUS (Hedw.) Brid. Barren tufts are extremely 
widespread and abundant in many parts of the island. In a very 
few sites, plants with capsules were found in May 1956. On the 
rather rare tufts where they occurred the capsules were produced 
in great profusion. 

*TorTULA RURALIS (Hedw.) Crome. Barren plants in rather small 
quantity, on rocky, disturbed ground immediately south of the 
Beacon. 

Portia Hermit (Hedw.) Fiirnr. Close inspection of the margins of cinder 
tracks showed this species to be rather plentiful, and producing 
capsules freely; near West landing, near Kirk Haven, south bank 
of loch, ete. 

P. asperutA Mitt. This species, recorded more than 40 years ago by 
Evans, has been re-found in small quantity, with capsules, on the 
north bank of the loch. This is a dry habitat, subject to intense 
isolation during spells of anticyclonic weather in summer; it is able 
to support few bryophytes. 

Barsuta uneurcunata Hedw. Commoner than formerly supposed, 
perhaps increasing; locally abundant near habitations. It will 
be recalled that neither this species nor B. convoluta appeared in 
Evans’ list. It would be difficult for either to escape the notice of a 
visiting bryologist today. 

Funarta HycRrometrica Hedw. Locally rather plentiful as a colonist of 
fired land, it has a status which is apt to fluctuate from year to 
year. Old “‘fruiting’’ plants were not hard to find in 1955 or 1956 
but extensive, vigorous colonies were lacking. 

PHYscoMITRIUM PYRIFORME (Hedw.) Brid. Recorded by Evans, but not 
since, it was re-found in May 1956. The plants grew in ‘‘Pat’s 
Puddle” by Dunvegan, and capsules were abundant. 

*Bryum PENDULUM (Hornsch.) Schp. Thanks to the presence in May 
1956 of abundant ripe capsules on a colony of Bryum a few square 
yards in extent near Kirk Haven it has been possible to establish 
this species as definitely occurring on the island. The status of 
B. inclinatum remains equivocal. 

*Bryum capspiticium Hedw. Plants with ripe capsules taken from 
disturbed ground beside concrete slab, just West of Low Trap, May 


1956. 
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Bryvum aLpinum With. Fuller investigation has shown that this species 
has four distinct sites on the island. Of the two already reported, 
that on the North Plateau is now very small in extent. The largest 
and most flourishing colony is at the foot of Colm’s Hole. A small 
colony was located on the north-facing embankment of the loch in 
May 1956. 

BryuM CAPILLARE. This proves to be locally common in the vicinity of 
Dunvegan and the Old Observatory (The ‘“‘Look-out’’). Also found 
on the site of a gull’s nest, Rona. 

Mnium Hornum Hedw. Abundant ripe capsules were detected at the 
Holyman’s Road site in May 1956. 

*Mnium punctatum Hedw. Found in very small amounts, and far from 
vigorous in habit, in a shaded recess in Colm’s Hole, Sept. 1955. 
*HooKeRIA LUCENS (Hedw.) Sm. Occurs concealed from view in several 
of the shaded recesses of the N.E.-facing slope at Colm’s Hole. 
*LEPTODICTYUM RIPARIUM (Hedw.) Warnst. Sterile plants were found 
in a drainage ditch near the West landing, September 1955, and 
on a local patch of ill-drained ground, just west of the Low Trap, 

May 1956. 

* AMBLYSTEGIUM SERPENS (Hedw.) B. & S. In small amounts, intermixed 
with other mosses, in turf east of the path at the top of ‘‘Palpitation 
Brae’, May 1956. : 

DREPANOCLADUS FLUITANS (Hedw.) Warnst. My impression is that it is 
losing ground on the island. At the present time I know of only 
one extensive patch of it—i.e. on the edge of the West Cliff, South 
Plateau, and at this site it shows signs of suffering seriously from 
“drying out’’. < 

IsoTHECIUM MYOSUROIDES Brid. var. BRACHYTHECIOIDES (Dix.) C. Jens. 
I am satisfied that the plants of this species on the Isle of May are 
indeed referable to this well-marked robust variety. I found it to 
be abundant on the lower rock ledges of Colm’s Hole. It also occurs 
in smaller amounts near the south of the island. Being local, previous 
to 1955 it had escaped my notice, but it will be recalled that as long 
ago as 1885 Evans discovered plants which were thought by Dixon 
to approach this variety. 

CAMPTOTHECIUM SERICEUM (Hedw.) Brid. Now known from at least 
three sites on walls; also extending to rocky ground by the light- 
house; possibly on the increase. 

BRACHYTHECIUM ALBICANS (Hedw.) B. & S. This species is now locally 
rather plentiful in partly eroded turf near the lighthouse. 

BRACHYTHECIUM RIVULARE (Bruch) B. & S. This survives in what [ 
believe to be greatly diminished amounts in the small area of marshy 
ground remaining in the precincts of ‘‘Pat’s Puddle’’. 

PLAGIOTHECIUM UNDULATUM (Hedw.) B. & S. This species, in Evans’ 
1910 list, is now known to survive in some quantity on the steep 
embankment of Holyman’s Road near Dunvegan. 

HYPNUM CUPRESSIFORME Hedw. In addition to the typical form and 
varieties resupinatum (Wils.) Schp. and ericetorum B. & S., already 
recorded, a further form has been found in the eroded turf just 
West of the lighthouse gardens, in May 1956. This has numerous 
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erect, tumid secondary stems and very concave, nearly straight 
leaves: it seems best referred to *var. tectorum Brid. 

RHAYTIDIADELPHUS sQuARROSUS (Hedw.) Warnst. This early find of 
Evans long eluded subsequent observers. It has now been found, 
rather sparingly, in the turf at Colm’s Hole and at one site South 
of Kirk Haven. 


LIVERWORTS. 


*CaLypoGEIA FIssA (L.) Raddi. In small amounts, on moist soil of 
shaded recesses, Colm’s Hole. 

Narpra scaLaris (Schrad.) Gray. More widespread than formerly 
supposed in suitable habitats, especially banks of dried out pools. 

PLAGIOCHILA ASPLENIOIDES (L.) Dum. var. HUMILIS Lindenb. Plants 
which are in all likelihood the same as those recorded under this 
name by Evans have now been taken from the steep north-facing 
embankment of Holyman’s Road, near Dunvegan. The form is a 
small one, the leaf margin entire or at most sinuate; but I am 
uncertain whether it can with confidence be assigned to this variety. 

PoreLLa corRDEANA (Hiib.) Evans. The occurrence of what seems to be 
this species on a comparatively dry rocky site beside the Beacon is 
somewhat surprising. Depauperate male plants alone were found 
(May 1956), and although from the distant underleaves and small 
postical lobules they would appear to be this species, they are far 
from the typical form. Indeed, they approach var. faeroensis 
C. Jens. 

FRULLANIA GERMANA Tayl. Localized in the lower part of the Colm’s 
Hole amphitheatre, this species (long ago detected by Evans) was 
found in 1955 to grow in that one site in some quantity. 

*RiccarpIA stInuATA (Dicks.) Trev. Fragmentary amounts of a species 
of Riccardia that appear best referred to this species have appeared 
in Colm’s Hole and near ‘“‘Pat’s Puddle’. 

*PELLIA EPIPHYLLA*(L.) Corda. This species was found in 1955 to occur 
in small amounts in the cave at the south end of the island. 

*MarRcHANTIA poLyMorPHA L. In May 1956 a, flourishing colony, with 
numerous gemma cups, was located between the water tank and 
the wood bunker at Dunvegan—an interesting addition to the 
‘“‘viatical’? element in the flora of the island. 

*ANTHOCEROS HUSNOTI Steph. On the characters of the thallus, barren 
material of Anthoceros found in 1949 on the North plateau 
was assigned to A. laevis. The material was scanty but there seems 
no reason to change that opinion. In September 1955 fertile plants 
of a black-spored Anthoceros were taken from a shaded ledge in 
Colm’s Hole. The plants did not bear especially large sporophytes 
(up to 2:3cm.), but the scarcely ripe bodies of the antheridia 
attained 105« in length and the thallus reached a thickness of 
16 to 18 cells. According to Proskauer (1948) the antheridial bodies 
of A. punctatus do not attain this size; nor are the thalli of that 
species so many cells in thickness. I have therefore no hesitation 
in referring these specimens to a small state of A. husnott. 
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The present contribution brings the total of the bryophytes known 
from this small island up to 72 taxa. 
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(Read by title, 14th June 1956.) 


The machair, a semi-natural grassland derived from shell 
sand, is one of the few semi-natural grasslands of any extent in 
Britain. It is most common on the exposed western shores of the 
Hebrides, in Sutherland, and in small areas locally elsewhere on 
the west coast of Scotland. A distribution map of the machair 
has been compiled by Fraser Darling (1947), and general accounts 
have been given in MacVicar (1898), Wilmott ( 1945), Fraser 
Darling (1947, 1955), MacLeod (1948), and from the agronomic 
aspect by Kerr (1954). 

The literal translation of the Gaelic machair (machar, 
machaar) is heath, but in fact the crofter uses the term to include 
what may be regarded as a complex of seral stages, passing from 
unstable dune, through fixed dune and machair proper until, 
under natural conditions, Calluna heath is reached. The term is 
also frequently applied to arable land, either enclosed or 
unenclosed, which has been developed from the machair. In the 
present paper the term is applied to the region immediately 
adjacent to the dunes where the psammophilous dune grasses 
hhave been eliminated, and which in the case of siliceous dunes 
is commonly referred to as dune pasture or links. 

The machair of Tiree, as elsewhere, forms an essential adjunct 
to the economic existence of the crofting townships. Each croft 
has its own small area of enclosed land but also possesses grazing 
on 

*All formerly of the Botany Department, University of Glasgow. 
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rights in common on the unfenced machair, the “souming”’, or 
permitted number of grazing beasts being proportional to the size 
of the croft and other factors. 


GEOLOGY. 


The geology (Ordnance Survey, 1926) of Tiree is relatively 
simple, consisting of a basal complex of Lewisian Gneiss whose 
outcropping is largely concealed by raised beach deposits and 
blown sand. On the extreme 8.W. point of the island an outcrop 
of garnet gneiss is partly covered by blown sand and flanked by 
hornblende biotite gneiss, which forms the majority of the rock 
outcrops. Dark hornblende-augite gneiss outcrops west of 
Hynish, east of Ceann a’Mhara, on Balephetrish Bay and on 
Salum Bay. The country rock in the west of the island is largely 
concealed by raised beach deposits 25 ft. to 100 ft. (7-6 to 30-4 m.) 
above sea level, while to the N.E. and N.W. of Gott Bay are 
similar deposits. 

The soil of the island thus has two different origins (a) a 
relatively siliceous drift formed by weathering of the country 
rock, and (b) a young calcareous soil formed by consolidation 
of the shell sand. 


CLIMATE. 

Tiree receives the full force of the winds from the Atlantic, 
but the three small hills are rarely able to gather the clouds 
sufficiently to cause rain, the annual rainfall being about 40” 
(127 cm.), the months of January and October showing the 
heaviest precipitation. (Meteorological Office 1920-4, 1952). 

The island has a high number of hours of bright sunshine and 
has recorded the highest monthly percentage in Scotland for as 
many as six months in the year. The surrounding ocean modifies 
the temperature which rarely averages more than 60°F. in 
summer or less than 40° F. in winter, 5° of ground frost being 
unusual. Tiree has more hours of wind from the South and East 
than from any other direction and has often recorded the 
strongest gusts in Scotland. 


PROCEDURE. 


The main line of approach was a detailed investigation of the 
machair at Balinoe, this being representative and also technically 
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suitable, as the whole succession could be covered by a relatively 
ort transect of 1650ft. (501:6m.). Comparative work, 
articularly vegetation analysis, was done at Balephuil Bay, and 
fother machairs of any size were inspected for local variation. 

| Botanical analysis consisted of an estimate of cover 
ypercentages and frequency, with twenty-five quadrats being 
own at random for cover percentage and fifty for frequency, 
ing a 15x15cm. quadrat. In the tables, cover percentages of 
ess than three are not shown. 

At Balinoe, a line transect was marked out (see Fig. 1) from 

Mean High Water Mark Ordinary Spring Tide to a point 1650 ft. 
(501-6 m.) inland, levels being taken throughout. Six stages in 
formation and development of the machair were recognised, 
[Mobile Dune, Stable Dune, Fixed Dune, Young Machair, Mature 
!Machair and Old Machair. Additionally, the machair at Balinoe 
sshows a transition to marsh which is typical of wet places 
adjoining the machair throughout the island. These six stages, 
{together with the Transition Region and the Marsh, were 
considered for the purpose of study as eight zones. The 
delimitation of these zones is shown in the species lists, and in 
‘Table 6, together with relative heights along the transect. 
Quadrats were thrown within an area 60 ft. (18-2 m.) on each 
kside of the transect, and samples of soil for the determination 
of pH, calcium carbonate, loss on ignition, water content, and 
water capacity were taken within the transect in two or three 
i parallel series each 30 ft. (9-1 m.) apart. 
Calcium carbonate was determined by Collins’ calcimeter 
hmethod, pH by B.D.H. capillator immediately after sampling, 
and loss on ignition by heating at 400°C. in a muffle furnace. 
‘Water capacity is taken as the amount of water, expressed as a 
percentage of the dry weight, retained by a sample after it had 
| been immersed in water. 


ow 


THE BALINOE MACHAIR. 
The dunes at Balinoe, which are neither so extensive nor so 
high as those which precede some other machairs, slope up 
,gradually for a distance of 200 ft. (60:8 m.) inland where they 
‘reach a height of 30 ft. (9-1 m.), merging imperceptibly into the 
-machair. It is clear that at Balinoe active accretion has virtually 
ceased as the mobile dune region is now little more than 25 ft. 
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5m.) wide. There is therefore a long-established machair, the 
sis Of which is a very old dune system which has long since 
t its identity, the crest being reached 950 ft. (289 m.) inland. 
sharp drop from this crest followed by the ground sloping away 
dd becoming progressively wetter, leads to the characteristic 
achair flora, giving way to one of marsh type. 

A foreshore community of sparse patches of Honkenya 
(ploides and small amounts of Agropyron junceiforme precedes 
= mobile dunes, but other foreshore and driftline plants like 
riplex glabriuscula, Cakile maritima and Salsola kali are absent 
e though noted in other areas. 


Mobile Dune: As shown in Table 1, Agropyron junceiforme 
mounted to about 12% of the cover, while Taraxacum 
igatum, though of low frequency, accounted for 5%, owing 

its habit of forming large rosettes when unhindered by 
mmpetition. The individual cover of the other plants was 
tsligible, while the entire absence of Ammophila arenaria was 
usual and is referred to later. 


Stable Dune: The chief features of this associes in comparison 
the previous one are the sharp decline in the area of bare 
tlpund and of the frequency of the purely psammophilous 
fecies. The pasture species which have come in comprise Lotus 
niculatus with a frequency of 64%, Poa trivialis, P. pratensis, 
yrostis stolonifera and Lolium perenne. 


Fized Dune: As seen in Table 1, invasion by moss species 
s taken place, though these remain relatively unimportant in 
se general complex. Tortula ruraliformis, however, forms local 
ieties anything from 1 to 6 ft. (0-3 to 1-8 m.) across, in places 
ere, owing to treading by cattle or other causes, the surface 
the sward has become broken and a bare patch has formed. 

Agropyron now occurs only as odd, poverty-stricken shoots, 
ad. the sward blends almost imperceptibly into the community 
the Young Machair. 


Young Machair: This associes, as is brought out in Table 2, 
a Festucetum rubrae, with Trifolium repens, Plantago 
eolata and Lotus corniculatus as sub-dominants. 

Despite a fairly high cover percentage, Senecio jacobaea 
innot be considered a sub-dominant owing to its relatively low 
Squency. 
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flacca has the widest range of any machair species, being found ~ 
growing elsewhere alongside Molinia caerulea. 

The significance of the frequency of Loliwm perenne, Poa — 
pratensis and Cynosurus cristatus, coupled with their small cover, ” 
is discussed later in relation to grazing. 


Mature Machair: In general appearance the mature machair™ 
is little different from the young machair community. Close 
examination, however, shows the virtual absence of bare ground 
and an increase in the number and frequency of the least valuable ~ 
grazing species, particularly the mosses and Euphrasia spp. 
the additional species, Koeleria gracilis is quite widespread, and 
though observed in other machairs, occurs in no other associes 
at Balinoe. The machair is low, undulating, treeless and heavily ~ 
grazed, and apart from the ragwort, resembles a vast, closely 
mown fairway of a golf course. 


Old Machair: This community is characteristic of the 
influence that damper conditions and a lowering of pH have on 
a mature machair. The increase in Holcus lanatus, Carex flacca,” 
Cynosurus cristatus and Taraxacum laevigatum will be noted 
(Table 2). 


Transition Region: This community is typical of the many 
areas of machair on the island which are liable to flooding when 
there is a sudden rise in the level of streams or shallow lochs. ~ 
These are subject to considerable changes in level following heavy ~ 
rain, as the soil covering the rock platform which forms the island — 
is quite shallow. The decline of Festuca rubra, hitherto the” 
dominant species except in the dune associes, is striking, as is 
that of Lotus corniculatus. The change to marsh is quite sharp. 


Marsh: This society is frequently associated with the machair 7 
and shows the effect of a normally high but fluctuating water ~ 
table on the characteristic complex of the true machair. Most ~ 
of the machair species remain but their proportions and relative — 
importance are considerably altered (Table 3). Iris pseudacorus. 
is widespread, being associated mainly with Ranunculus acris, 
Holcus lanatus, Equisetum palustre and Anthoxanthum 
odoratum. 

This pattern of machair developing through seral stages of 
mobile dune and fixed dune is typical, with variations such as 
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TABLE 3. 
Bautino—E Macwatr: Marsu ANALYSIS. 


| TRANSITION REGION. MarsuH. 
Species. _ (1100-1450')* (1450-1650’)* 
Frerueney | | Cover %, Frequency Cover ts 

JS LANATUS 84 } 16-2 78 7-8 
MNCULUS SPP. 96 12-U 94 21-U 
CA RUBRA ; 82 OO 66 4:3 
LIUM REPENS 98 8-3 4] 6-0 
x FLACCA 90 3 100 12:3 
TAGO LANCEOLATA 64 . 5-0 40 6-9 
KACUM LAEVIGATUM 60 4:4 24 

RASIA OFFICINALIS AGG. 46 4-0 4 

JM PERENNE 50 3-8 28 

TIS STOLONIFERA 44 3°4 32 
SSURUS CRISTATUS 60 oo 46 5) 
S PERENNIS 54 38 4 
ELLA VULGARIS 36 22 
SS CORNICULATUS 36 4 

°RATENSIS 32 . 
iM CUSPIDATUM 30 | 18 

3ETUM PALUSTRE 30 74 6:3 
»LIUM MEDIUM 26 58 7-0 
JM VERUM 26 } 

A CAMPESTRIS 26 . 2 

(IA NUTANS 22 10 

OCOTYLE VULGARIS 16 18 

THUS MINOR 14 

UREA NIGRA 14 10 

RIVIALIS 12 4 

STIUM SEMIDECANDRUM 12 2 
US BUFONIUS 12 18 

AGO MARITIMA 10 4 
MALLIS TENELLA 10 

OXANTHUM ODORATUM 10 30 

SIO JACOBAEA 6 

TILLA ANSERINA 6 

TAGO CORONOPUS 4 
IDIADELPHUS SQUARROSUS 4 6 | 

THE LACHENALII 2 8 

US CAESPITOSUS 2 12 
(IS MACULATA AGG. 2 4 

TUS SERPYLLUM AGG. 2 

IS FLOS-CULI 24 

SEPIUM 18 
POLADIUM CUSPIDATUM 18 
i PSEUDACORUS 1 

.OCHIN MARITIMA 6 

©AGO LUPULINA 4 
AMINE PRATENSE 4 

IO AQUATICA 2 | 


*Position on the transect measured from High Water. 


98 P. B. VOSE, H. G. POWELL AND J. B. SPENCE 


those involving the relative importance and extent of the dune 
associes. 


BALEPHUIL BAY AND OTHER MACHAIRS. 


At Balephuil Bay (Fig. 1), a more extensive dune system 
precedes the machair, the fixed dunes rising to a crest 30 ft. 
(9:1 m.) high some 400 ft. (121 m.) inland, followed by a level 
stretch with a second, lower, crest about 2000 ft. (608 m.) inland. 
The machair proper commences about here, the ground sloping 
away until the seaward margin of Loch a’Phuil is reached. 

In the low mobile dunes Agropyron junceiforme is, as before, 
the pioneer, but unlike Balinoe, in the more mature dunes ~ 
Ammophila arenaria is present. These two species are present 
in approximately equal amounts, the two together covering about 
10% of the ground. A full list is given in Table 4. Though the 
vegetation of the fixed dune associes follows the general pattern — 
as in the Table, there are frequently societies of Anthyllis 
vulneraria, 2-9 ft. (0-6-2-7 m.) across, particularly in moist hollows. 
Frequently too, these hollows are entirely free from Ammophila 
but with a high percentage of Lolium perenne, Lotus corniculatus — 
and Trifolium spp. Occasionally T. dubiwm is found on the drier 
parts and on the machair proper. 

The composition of this machair is similar to that of the ~ 
mature association at Balinoe, though Festuca rubra is more 
dominating, due to the sub-dominants declining as individual 
species and being replaced by species previously of little account. ~ 

Local variations in the machair are frequent, one area at 4 


Mannel for instance, having 50% Trifolium repens with consider- 3 


able Lolium perenne and Cynosurus cristatus. The highest grades © : 


of machair, from a grazing point of view, are those at Cornaigmore 4 


and near Loch Bhasapoll. These machairs tend to have a higher | | 


percentage of Trifolium repens and Lolium perenne than at | 


Balinoe, together with unusual amounts of Trifolium pratense | 
and T. medium, particularly at Cornaigmore. } 

Grass fields which have been derived by enclosure from the | 
machair retain a similar composition, but Loliwm perenne with 7 
Trifolium repens tends to dominate, while Holcus lanatus occurs 
in damp depressions. Ranunculus acris and Anthoxanthum 
odoratum are present throughout, and Arrhenatherum elatius, 
which is not usually found on the machair as it cannot stand the 


; 
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BaLerHuIL Bay: 


TABLE 4. 


ANALYSIS OF THE ASSOCIES. 
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SPECIES. 


AMMOPHILA ARENARIA 
AGROPYRON JUNCEIFORME 
ATRIPLEX GLABRIUSCULA 
CAREX ARENARIA 
CrrsIUM ARVENSE 
HoNKENYA PEPLOIDES 
PLANTAGO LANCEOLATA 
PoTENTILLA ANSERINA 
RANUNCULUS SPP. 
RUMEX CRISPUS 
SEDUM ACRE 
SoNCHUS ASPER 
TARAXACUM LAEVIGATUM 
TRIFOLIUM REPENS 
FESTUCA RUBRA 
GaALIUM VERUM 
BELLIS PERENNIS 
ACHILLEA MILLEFOLIUM 
LoLIUM PERENNE 
CERASTIUM SEMIDECANDRUM 
Lotus CORNICULATUS 
THALICTRUM MINUS SSP. 
ARENARIUM 
Bare ground 
LuzuLa CAMPESTRIS 
Poa PRATENSIS 
TRIFOLIUM MEDIUM 
Davcus CAROTA 
CyYNOSURUS CRISTATUS 


RHAYTIDIADELPHUS Ear puoeonl 


SENECIO JACOBAEA 

Poa TRIVIALIS 

BroMwUs MOLLIS 
ANTHYLLIS VULNERARIA 


TRIFOLIUM DUBIUM 
ERYNGIUM MARITIMUM 
CoLEOGLOSSUM VIRIDE 


EvupPHRASIA OFFICINALIS AGG. 


Hocus MOLLIS 

CAREX FLACCA 

AGROSTIS STOLONIFERA 
PRUNELLA VULGARIS 
MnivuM CUSPIDATUM 
CENTAUREA NIGRA 
THYMUS SERPYLLUM AGG. 


-PoHLIA NUTANS 


EQuUISETUM PALUSTRE 


| 
| 
| 
| 


MosiILEe 
DuNE. Frxep Dung. MaAcHarr. 
Fre- Fre- | Cover} Fre- | Cover 
quency | quency % \quency x 
A 92 9 4 
A 2 4 
O 
F 22 10 
FEF j 
O 
F 74 9-8 94 9 
F 
F 80 54 
F 
O 
O 
O 6 24 
O 100 27 98 8 
98 23 100 21 
SS ae hee 84 8-7 
52 3°8 72 5 
62 3°8 48 
24 76 4:7 
24 20 
18 72 3°5 
18 
14 «| 
5 0 eo 46 
6 | 
6 28 6 
4 
4 72 
tah 60 6 
o | 
2 8 
2 
Occa- 
sional 
9 
Single 
plant 
88 6 
68 4 
74 4 
34 
32 
26 
16 
12 
4 
4 
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heavy grazing, is quite a frequent constituent. A poorly-drained 
field adjoining the open machair at Cornaigmore had a cover of 
40% Trifolium pratense and T. medium, 30% Phragmites 
communis and 30% Equisetum palustre. This field was grazed 
by sheep, so that the Phragmites under the influence of constant 
grazing was no more than 18 ins. to 24 ins. (45cm. to 60 em.) in 
height. 

Under the conditions prevailing on Tiree today, fully- 
established machair is maintained as permanent pasture, while 
in former days some areas have been enclosed and developed as 
arable. Thus further succession from the plagioclimax is difficult 
to observe, but at Traigh Balbhaig there is some evidence of a 
succession to heath. A normal machair develops from discon- 
tinuous, low and irregular Ammophila dunes, rising inland, at 
first gradually, then more steeply. As it rises, the amount of 
Anthoxanthum odoratum and Holcus lanatus increases, while 
Trifolium repens and Lotus corniculatus decline. Then Sieglingia 
decumbens appears, followed by Molinia caerulea and patches of 
Nardus stricta, this in its turn giving way to Calluna vulgaris. 
The growth form of the Molinia is similar to the variety 
depauperata Lindle. (M. varia Schrank.) which was recognised 
by Smith (1900) and others (Smith, 1903; Jeffries, 1915) as a 
distinct type, being smaller 8-15 ins. (20-38 cm.) and without the 
characteristic tussock-forming habit of the normal form. Calluna 
and Molinia continue as the main species of the heath association, 
though it is very irregular and shows little uniformity, while in 
addition the following are frequent:—Hriophorum vaginatum 
and E. angustifolium, Carex flacca, C. fulva, C. nigra and 
C. echinata, Juncus squarrosus, J. bufonius and J. articulatus, 
Potentilla erecta, Erica tetralix and Salix repens. The last 
occurs sporadically, but is fairly well distributed. In the wetter 
depressions and hollows Sphagnum spp. may be present. 


TABLE 5. 


GRAIN SIZE OF A COMPOSITE SAMPLE OF SURFACE (0-6”) SAND OF AN 
UNSTABLE DUNE AT BALINOE. 
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DIAMETER OF Gramns. KA ComPosrrion. Description. 

Over 1 mm. 0:9 Readily visible hell 

0-5-1 mm. | 3°7 Visible as shell 38, RURHAD AT ieias 
0:15-0°5 mm. 81:4 Just visible as shell 

Less than 0:15 mm. | 14-0 Not visible as shell 
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THE MACHAIR HABITAT, 


Edaphic Factors: The sand is mainly shell in origin, and 
has a calcium carbonate content of 66-70%. As shown in Table 5, 
the size of the grains tends to be small, while of the particles over 
1mm. in diameter a number consist of aggregations. Table 6 
shows the percentage of calcium carbonate by weight, and within 
the transect the carbonate content has declined from 66% to 
6-1%, owing to leaching and the accumulation of organic matter. 
The figures for the actual machair show a decline with its 
increased maturity from 58% to 38%. 


In the dune zones the soil samples, which disintegrated on 
handling, were of greyish-white cement colour and contained few 
roots. In passing through the machair zones the colour of the 
samples changed from light to dark brown, and they became 
progressively firmer in texture until the marsh was reached, when 
they were almost black in colour with a spongy texture. Thus 
Table 6 shows a fairly steady increase in percentage loss on 
ignition on passing inland towards the more mature zones. 


The two series of water content figures were estimated on 
different days, and show a parallel trend with the figures for loss 
on ignition, as might be expected. The effect of increase in the 
humus is better shown by the water capacity figures. Sample 17 
appears to be an anomalous result, but the high figure can be 
explained by the fact that the sample was taken from the site 
of a former slack of the old dune system. Doubtless other 
samples taken from hollows would have shown the same result, 
but the corollary that former dune ridges should give low figures 
does not appear to hold. 


The general trend in pH value (Table 6) is to show a decline 
which is directly proportional to the age of the machair, as the 
general topography of the landward machair indicates that it is 


older than the seaward. The range is not great, the machair 


proper varying between pH 6:8 and 7-8, while it is not possible 
to trace any correlation between the ridges and the hollows of 
the former dune system. General pH values for the island show 
a relatively small range. Callunetum at Barrapoll showed a pH 
of 6-2, while the lowest pH found in quite wide sampling was 6:1 
from a meadow near Balinoe. Loch a’Phuil, which drains an 
extensive area of heath, had a pH of 7:5. 
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The surface soil of the machair is firm and very tightly 
compacted. Spot sampling of the surface root mat within the 
area of the transect showed that the great majority of the roots 
occurred in the top 4cm., and few roots extended below 8 cm. 
in depth. When such a soil is brought under the plough 1t 
becomes very loose and liable to erosion, and is short of organic 
matter, despite the application of seaweed. 

The arable land receives seaweed and a limited amount of 
artificial manures, but the machair receives nothing but the dung 
and urine of grazing animals. Boyd (1956) has figures showing 
170 parts per million of available P,O, in Tiree machair soils, 
and figures of the order of 590 parts per million for dune sands, 
but nevertheless many plants show the dull bluish green colour 
with purple tints, characteristic of phosphorus deficiency. 


Biotic Factors: In the absence of grazing animals, the 
vegetation remains characteristic of fixed dune, being particularly 
noticeable at the N.E. end of the Balinoe machair where land 
has been enclosed by a fence. On the landward side of the fence 
is typical fixed dune, due entirely to the exclusion of cattle, while 
on the seaward side typical machair has formed. The develop- 
ment of machair is always most advanced in places adjacent to 
steadings, and which are consequently subjected to heavier 
grazing and manuring. 

Cattle are responsible for by far the greatest amount of 
grazing on the machair, though there are sheep in most places. 
There is a large population of hares, but there have never been 
any rabbits on the island. In winter there are wild geese, which 
graze on the machair. 

Each croft has a souming, but it is probable that the permitted 
number is exceeded. Therefore nearly all the machairs are badly 
over-grazed, that of Balinoe particularly so, with the result that 
the better grazing species are severely punished. Although the 
frequencies of Loliwm perenne, Poa pratensis and Cynosurus 
cristatus are fairly high, their cover is negligible, and this may be 
directly attributed to the heavy grazing. 

As a further result, Senecio jacobaea is widespread in many 
areas, and judging from the number of seedlings and young 
plants, appears to be still increasing. In the young machair at 
Balinoe it amounted to 12% of the cover, and in certain areas 
the figure is undoubtedly higher. Although in the mature 
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machair the cover percentage is relatively low, there are many 
seedlings present. Similarly, the high frequency of Huphrasia 
officinalis, e.g. at Balephuil, may be attributed to the lack of 
competition from tall-growing species, as may also the high 
frequency of Rhytidiadelphus squarrosus in some areas. 

It is noticeable that where plants receive protection from 
grazing, e.g. in fence bottoms or at the base of telegraph poles, 
the average height of plants is four or five times that of their 
counterparts in the open machair. Where machair has been 
enclosed for a few years and not subjected to grazing, as within 
the airport perimeter fence, there is a dense growth of tall herbage 
with Festuca rubra dominant. 

The absence of Ammophila arenaria from the main area of 
Balinoe is possibly due to its inability to withstand heavy grazing. 
Where Ammophila arenaria and Agropyron junceiforme occur 
together in dunes, the Ammophila is eliminated much more 
readily than the Agropyron, which persists, even though feebly, 
well into the machair zone. 

Direct human influence on the machair vegetation, except 
through the control of grazing of domestic animals, is small. In 
the past, the open machair will have been cultivated, and also 
fields enclosed from it, but this is not a present-day factor on 
Tiree. Cart tracks over the machair have caused damage in some 
places, particularly when the ruts get inconveniently deep, 
causing the carts to move over to a new track. It was not 
observed that this factor led to any direct blowing of sand, as 
reported by Fraser Darling (1947). 

The blowing of sand is serious in some areas, notably at 
a’Croiss and Cornaigmore where the blowing can be directly 
related to the paucity of the flora, many seaward dunes having 
only Ammophila arenaria. A contributory factor is the un- 
restricted access of cattle and sheep to almost all dunes. Animals 
cause damage, apart from grazing much-needed cover, by 


trampling the surface of the dune, breaking it into large clods of - 


turf which fall away leaving the sand exposed. 


The machair footpaths and roadsides respond to treading 
in a fashion similar to that recorded by Davies (1938), and Bates 
(1935). Footpaths over the machair frequently have vegetation 
composed entirely of Lolium perenne and Trifolium repens with 
Plantago major in the most trodden parts. 
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DISCUSSION. 


The term machair, as pointed out by Wilmott (1945), has 
been used indiscriminately to describe an association which has 
developed on dunes on one hand, and on the other where 
development has been on blown sand overlying peat or rock. 
Nevertheless, it seems on investigation that no case can be made 
for sub-dividing the association on the basis of origin of the 
) underlying soil. A definition can be based on four criteria: 
_ (1) The machair is a semi-natural grassland; (2) it develops on 
calcareous shell sand; (3) its development is due to grazing; 
_ (4) the psammophilous dune grasses have been eliminated. The 

last criterion separates the machair from fixed dune. 

The machair may be regarded as a biotic plagioclimax from 
which further succession, on cessation of grazing, would culminate 
on the west coast with either Calluna or Molinia heath. The 
preponderance of Calluna or Molinia will vary according to 
freedom of drainage. Callunetum has been described as the 
culmination of succession for non-caleareous dune systems in 
North Lancashire (Pearsall, 1934) and Dorset (Good, 1935), and 
it will be noted that the species list for heath on shell sand at 
Traigh Balbhaig, pH circa 6-2, closely resembles that of typical 
heather moor of Smith (1900). Tiree being intensively cultivated, 
it is difficult to find perfect examples of the complete succession 
to heath, but Traigh Balbhaig gives a clear indication that this 
can occur. 

The botanical composition of the machair closely resembles 
that of dune pasture and fixed dune recorded for a number of 
calcareous stations, e.g. Tramore, Donegal (Tansley, 1939), Barra 
(MacLeod, 1948), Luskentyre, Outer Hebrides (Gimingham et al., 
1948) and Dog’s Bay, Galway (Tansley, 1939). There are, 
however, a number of differences, in particular the presence and 
high frequency of Lolium perenne, Poa trivialis and Cynosurus 
cristatus, all species normally absent from such a habitat. The 
machair is a grass-legume association bearing a strong resemblance 
to the chalk grasslands of Southern England, except that Festuca 
ovina is replaced by Festuca rubra. The number of machair 
species is thirty-eight, which is somewhat higher than has been 
generally recorded for other calcareous dune pastures, but falls 
far short of the ninety-two recorded by Gimingham (1951) for 

a dune pasture at St. Cyrus, Kincardineshire, which though not 
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calcareous has basic influence from clifis. A study of the lists 
of machair and dune species shows that few are markedly 
calcicolous. Of the seventy species given by Salisbury (1952) as 
being plants of dunes commonly associated with calcareous soils, 
only seven are represented in the Tiree lists. Of these only 
Koeleria gracilis can be regarded as an obligate calcicole. Never- 
theless, comparison with the non-calcareous fixed dunes of 
Blakeney Point (Oliver and Salisbury, 1913) shows that only 
four species are common to the lists of both stations, and the 
absence of basifuge plants from the Tiree lists is marked. 

It should be noted that although the dominant species of the 
Tiree machair is Festuca rubra there is evidence (Fraser Darling, 
1955) that machair elsewhere may have Festuca ovina or Agrostis 
stolonifera as the dominant. 


The edaphic data accorded with previous work (Salisbury, 
1922, 1925) on dune soils. A feature is the high retentive capacity 
of even the younger soils, this being in part due to the unusually 
high organic content for dune soils, resulting from the heavy 
grazing. The comparatively small grain size of the shell sand 
and the consequently increased ratio of the total surface of the 
grains /volume of the sand, coupled with the natural porosity of 
the material, further increases the retentiveness. A comparison 
with data given for Comporta (Oliver, 1926), Southport (Pearsall, 
1934), and Blakeney (Salisbury, 1922), shows that Tiree sand 
contains the highest proportion of small diameter grains. This 
tends to conflict with the evidence that the average size of sand 
that forms any dune is related to the strength of the onshore 
winds, being largest in size with the greatest winds. Probably 
this is because the shell sand disintegrates more readily than sand 
of siliceous origin. 


The signs of apparent phosphorus deficiency, despite the high 
phosphate content of shell sand, may be due to the reduced 
capacity of plants to take up phosphorus at high pH, as only the 
monovalent ion H,PO, is available (Van den Honert, 1933; 
Olsen, 1953). A contributory factor may be the exhaustion of 
available P,O, from the top 4 cm. of the soil, beyond which depth 
in the machair few roots extend. 

Figure 2 shows the cover percentage, expressed as a percentage 
of the maximum of the seven characteristic machair species, in 
relation to calcium carbonate and water capacity. Of the seven 
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Fig. 2. 


Cover percentage, expressed as a percentage of the maximum, of the 
seven characteristic machair species, in relation to calcium carbonate 
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species none is an obligate calcicole and, with the possible 
exception of Trifolium repens and Plantago lanceolata, all are 
found on non-calcareous dune soils. Considering that the 
variation in pH over the whole transect ranges only between 7:2 
and 8 on average, it seems probable that the distribution of the 
characteristic species is governed by the organic content of the 
soil and its effect on the available moisture. Changes in calcium 
carbonate status appear to be of secondary importance. 


It seems clear from the botanical analysis and from obser- 
vations of lightly-grazed areas that the machair could be more 
productive. At present grazing is hard and continuous for most 
of the year, except on the Reef which is rested in summer, but 
nevertheless the better grazing species such as perennial ryegrass, 
the meadow grasses, wild white and wild red clovers are present 
in quite high frequency. Some form of periodic grazing coupled 
with even light dressings of a complete fertilizer would do much 
to encourage productivity. The communal purchase by a town- 
ship of an electric fence would be well repaid, as one of the 
difficulties of proper management is the lack of fencing, though 
Tiree is better off than some machair land in this respect. None 
of the Tiree arable is unfenced as is the case in the Outer Isles 
(Kerr, 1954). 


SUMMARY. 


The Tiree machair is a Festucetum rubrae which develops as 
a biotic plagioclimax on calcareous shell sand. The distribution 
of the species within the machair is apparently dependent more 
on the water capacity of the soil than on variation in its calcium 
carbonate content or pH. The climax vegetation, if grazing 


Ss 
ceased, would be Calluna or Molinia heath. Features of the 
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machair soils are their relatively high retentive capacity compared _ 


with stable dune soils elsewhere, and their high pH. Species lists 
for machair and dunes are of similar length to those for siliceous 
dunes and pastures. Although basifuge species are absent there 
are very few obligate calcicoles. It is suggested that the pro- 
ductivity of the machair could be greatly increased by rotational 
grazing, coupled with dressings of a complete fertilizer, 
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ADDITIONS TO THE FLora oF E1cG (V.C. 104). 


By P. H. Davis. 
(Department of Botany, University of Edinburgh.) 


(Read by title, 14th June 1956.) 


During a wet week spent in splashing about the island of Eigg 
n the summer of 1954, a few plants were collected that have not 
een previously recorded from the island by S. M. Macvicar 
(1897), J. W. Heslop Harrison (1939) or D. H. N. Spence (1952). 
addition to novelties, a few species are included here whose 
revious records seem to need confirmation. 

I am indebted to Mr. E. Nelmes, Mr. C. E. Hubbard and 
r. D. M. Henderson for the identification of Carex, Gramineae 
nd Chara respectively. The specimens are deposited in the 
erbarium of the Royal Botanic Garden, Edinburgh. 


GRIMONIA ODORATA (Gouan) Miller 

Laig Bay, 5m., on grassy slopes over oolite, rare, 29.6.1955, 
.701/GB: 1955. Observed near Kildonan in hazel woods. 
Although recorded for the island by Heslop Harrison, the 
ditional localities seem worth noting, since Warburg (in 
lapham, Tutin & Warburg, 1952) gives the British distribution 
f the species as “from Kintyre and Kincardine southwards’— 
range which does not include the Inner Hebrides. This may 
ell be the plant recorded as A. eupatoria by Macvicar. 


CHEMILLA GLABRA Neygenfind 
Laig Bay, 5m., damp grassy slope on oolite, 29.6.1955, 
.747/GB: 1955. 

Heslop Harrison only records A. minor Hudson from Eigg, 
ut Macvicar cites both A. glabra (as A. alpestris) and A. xantho- 
shlora Rothm. (as A. pratensis)—determined for him by E. F. 
inton. 


ASTURTIUM OFFICINALE R. Br. sens. str. 

Laig Bay, 5 m., in stream, 29.6.1955, D.660/GB: 1955. 

The diploid Watercress is presumably the species referred to 
nder the aggregate name N. officinale by Heslop Harrison. 
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SHERARDIA ARVENSIS L. 


Between Kildonan and Poll nam Partam, 10m., field weed 
(Holcus lanatus dominant), 25.6.1955, D.794/GB: 1955. 

New for Eigg. Heslop Harrison records the species only from 
Canna. 


MELAMPYRUM PRATENSE L. var. MONTANUM Johnston, Fl. Berwick, 
i, 136 (1829). 

Poll nam Partam, 20 m., at edge of hazel scrub, with Calluna 
and Anthoxanthum odoratum, rare, flowers sulphur yellow, 
25.6.1955, D.701A/GB: 1955. 

The species has not previously been recorded from Eigg. 


UTRICULARIA INTERMEDIA Hayne 


North of Sgurr, 300m., in peat lochan in 6in. of water, 
30.6.1955, D.739/GB: 1955 (sterile). 
New for Eigg. Spence records U. minor from the island. 


PLATANTHERA CHLORANTHA (Cust.) Rehb. 


Laig Bay, 5m., in pasture on oolite, 29.6.1955, D.668/GB: 
1955. Poll nam Partam, 5m., on grassy slope (Anthoxanthum 
odoratum, etc.) with Gymnadenia conopsea, 25.6.1955, D.674/GB: 
1955. Observed at Cleadale and Kildonan. 

Heslop Harrison only records P. bifolia Reich. fil. which I could 
not find. ; 


CAREX DISTANS L. 
Laig Bay, in salty turf near the sea with Festuca rubra and 4 
Carex spp., 2.7.1955, D.696/GB: 1955; ibid., in damp places by 
shore, tufted, 29.6.1955, D.704/GB: 1955. 
New for Eigg, and recorded by Heslop Harrison only from 
the Hyskeir reef. 


Bromus MO.tuis L., sen. str. 


Cleadale, 30m., in a clump of Urtica dioica near cottages, 
29.6.1955, D.716/GB: 1955—probably a recent introduction. 
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Bromus THominti Hard. 


Above Poll nam Partam, 20 m., quite common in field with 
Holcus lanatus, ete., 25.6.1955, D.795/GB: 1955. Hubbard's 
annotation reads: “luxuriant plant, but note large anthers c. 1-5- 
‘0 mm.” 

Maevicar only records ‘B. mollis’ from Eigg and Heslop Har- 
ison “B. hordeaceus’—both may well refer to B. thominii. 


AGROPYRON JUNCEIFORME (A. & D. Léve) A. & D. Love x 
A. REPENS (L.) Beauv. 


Laig Bay, at back of shingle shore, 29.6.1955, D.707/GB: 1953 
Maevicar records both parents from the same locality. This 
ybrid is probably the plant identified by him as ‘A. acutum 
.& 8.2? (A. repens x A. pungens—a species that does not occur 
n Scotland). 


HARA DELICATULA Ag. 


North of the Sgurr, 300 m., in peat lochan with Utricularia 
intermedia in 6 in. of water, 30.6.1955, D.740/GB: 1955. 
New for Eigg. 
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Notes ON FRESHWATER ALGAE, MAINLY FROM LOCHS IN 
PERTHSHIRE AND SUTHERLAND. 


By A. J. Brook 
(Brown Trout Research Laboratory, Pitlochry). 


(Read by title, 14th June 1956.) 


As in the case of two earlier notes on Scottish freshwater algae 
(Brook, 1954, 1955), all the species discussed in the present 
communication either are of rare occurrence, or are new records 
for Scotland and, in some cases, for the British Isles. The locality 
of each loch mentioned is indicated by the full National Grid 
Reference, given after it is named in the text for the first time. 


The author wishes to express his thanks to Dr. H. D. Slack ~ 


of the University of Glasgow who collected many of the samples 
containing interesting material; also to several of his colleagues 
who have sampled lochs in Sutherland. 


ISOKONTAE. 
VOLVOCALES. 


1. CHARACIOCHLORIS EPIZOOTICA (Korschik.) Pascher (Text-fig. 1). — 


Pascher (1927), p. 486-7, and fig. 442. Skuja (1948), p. 104 
Pl. 8, figs. 22-27. 

Present on occasional individuals of Diaptomus gracilis in 
summer in Loch Choin, North Perthshire (27/688679) and on 
others from Loch Chon, near Aberfoyle, S.W. Perthshire 
(27 /420050). 


> 


a =. | 


2 
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This alga grew abundantly on Diaptomus in laboratory q 
cultures from material collected from Loch Choin, and its identity — 


was kindly confirmed from this material by Prof. H. Skuja who 


considered it to be the most luxuriant development of this — 


organism that he had seen. In this material, and in that from — 
Loch Chon, Aberfoyle, there was a marked tendency for new — 
individuals to remain and develop within the cup-shaped lower — 


half of the old, empty mother cells. Two or even three of the : 


tetrad of daughter cells which arise from each mother cell may 


develop in this position (Text-fig. 1, A). In addition a succession — 


of individuals may arise within these old cups, the remains of 
four generations, one within the other, often being present. 
(Text-fig. 1, B.) 
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Text-Fie. 1. 


‘1. CHaractocHioris Epizootica (Korschik.) Pascher. 

A. Group of individuals on Diaptomus gracilis from Loch Chon, 
Aberfoyle, showing development of new cells within remains of 
old mother cells. 

B. Specimens from Loch Choin, N. Perthshire, showing development 
of successive generations within mother cell remains. 


The cells range from 4 to 12-5 » br. and from 7 to 2541. Their 
:mucilage stalks may be as long as 50», though usually they are 
imuch shorter (15-25 1.). 


CHLOROCOCCALES. 
‘1. Cuaractum GRaciuipes Lambert (Text-fig. 2, 1). 

A frequent epiplankter on Daphnia hyalina from Loch Lag- 
|gan, near Fintry (26/625925) and Lochan Geal, to the north of 
Loch Lomond (27/318163), with Colaciwm vesiculosum Ehrb. It 
ihas been observed that while the base of most of the cells is 
- attenuated to form a long, slender, filiform stipe with a typically 
‘branched end which serves for attachment, the stipe may some- 
‘times be absent, the branched base developing directly from the 
“body of the cell. Cells 50-75 p 1., 5-8 w br. 
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2 'TETRAEDRON GRACILE (Reinsch) Hansgirg (Text-fig. 2, 2). 

(See Smith (1920), p. 122, Pl. 26, figs. 1-5.) 

Rather stouter and more angular specimens of this alga than 
\those hitherto described were present in small numbers in the 
‘summer plankton of Loch Shurrery, Caithness (39/044555). 
_Nevertheless, the twice-branched angles of the cells, producing 
‘the narrowing processes which end in minute spines, and the 
‘fact that the primary branchings are at an angle of 90° with one 
,another and parallel with the sides of the cells, confirms the 
bidentity of this alga. 


(3. CLOSTERIOPSIS LONGISSIMA var. TROPICA W. & G. S. West. 


Present in the summer plankton of Loch na Beiste Brice, 
{Sutherland (29/238501). Cells mostly 90-100u1. and 5 ybr. 
‘tapering to 2, at the ends, each with a single chloroplast con- 
‘taining 5 or 6 pyrenoids. Since it was first described from the 
{Shetlands (W. & G. S. West, 1905) it is believed that this alga 
Ihas not been recorded from elsewhere in the British Isles. 


. CRUCIGENIA PULLOIDEUM (Teiling) nov. comb. (Text-fig. 2, 3). 
(=Tetrastrum pulloideum Teiling, Bot. Notiser, 1942, p. 66, 
tig. 2.) 

Cells quadrately arranged, with groups adhering to form syn- 
‘coenobia consisting usually of 16, or more rarely, 24 cells. Bases 
‘and middle third of the inner sides of each cell in mutual contact 
sand in consequence flattened. Apices of cells tapering to minute 
‘points (apiculi) which in the present material would seem to be 
‘more delicate than those depicted by Teiling (1942). Adjacent 
sapiculi pointing inwards, towards one another as in Crucigema 
apiculata Schmidle, though differing from this species in that the 
outer cell faces are markedly concave, thus resembling Crucigenia 
perucifera (Wille) Collins and C. truncata Smith. Cells 4-8 wl, 
-6 br. Coenobia 9-16 «1., 6-12 p br. 


Trext-Fie. 2. 


. CHARAcIUM GRACcILIPES Lambert. 

_ TETRAEDRON GRACILE (Reinsch) Hansgirg. 

. CrucigEnta PULLOIDEUM (Teiling) nov. comb. 

_ ScENEDESMUS AROUATUS Lemm. 

_ IstHMOCHLORON TRISPINATUM (West & West) Skuja. 
%. HonopepIA GEMINATA Lagerh. 

7. OSCILLATORIA SPLENDIDA Grev. forma. 
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Since these plants show clear affinities with the above- 
mentioned Crucigenia species and in addition regularly form 
syncoenobia, it seems reasonable to transfer this species from the 
genus Tetrastrum to Crucigenia. 

Rare with Crucigenia minima Brunn. in the summer plankton 
of Loch an Daimh Beg, Sutherland (29/163428). 


5. CRUCIGENIA TETRAPEDIA (Kirchn.) W. & G. S. West. 


Occasional in the plankton of Lochan Spling, Perthshire 
(27/503004). The square coenobia were mostly 8 yu br. 


6. SCENEDESMUS ARCUATUS Lemm. (Text-fig. 2, 4.) 

Frequent in the plankton of Littleton and Waulkmill Reser- 
voirs (26/524579), Renfrewshire. Curved coenobia consisting of 
8 cells 10-18 pL, 4-7-5 u br., alternately arranged in a double row. 
Cells somewhat flattened where they join one another, and with 
-small, though distinctive intercellular spaces between each. 
Coenobia 20-28 yu br., 22-35 1. 


HETEROKONTAE. 


1. ISTHMOCHLORON TRISPINATUM (West & West) Skuja (Text- 
fig. 2,5). (=Arthrodesmus trispinatus West & West.) 

Occasional in the spring plankton of Loch an Daimh Mor, 
Sutherland (29/159432). This alga was originally described from 
N. Ireland by W. & G. S. West (1902) and named Arthrodesmus 
trispinatus. (It is also figured from African material by Fritsch 
and Rich, 1937, p. 203, and Fig. 20B). Since the Wests’ descrip- 
tion was based on fixed material which did not allow the exact 
nature of the chloroplasts to be determined, they conceded that 
the alga might, however, be one of the Chlorococcales belonging 
to the genus Tetraedron rather than a desmid. It was in fact 
renamed later Tetraedron trispinatum by Huber-Pestalozzi (1938) 
(see also Teiling, 1946, fig. 7). However, Skuja’s recent critical 


study (1948) of this plant indicates that it should in fact be 


regarded as a heterokont. In agreement with Skuja’s description 
the corners of these tetrahedral cells may be tipped with a very 
variable number of spines which in the Sutherland plants may 
be from 2 to 5. (Skuja, Pl. XXXVI, figs. 9-11, indicates 6 in 
some cases.) Moreover, these spines do not all lie in the same 
plane. 


oe 


— 
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CHRYSOPHYCEAE. 
1. MaLLomonas ELONGATA Reverdin. 
Rare in the plankton in the southern basin of Loch Lomond 
(26/390890). Cells mostly 75-8041. 17-5ubr. It is believed 
_that this alga has not previously been recorded in Britain. 


| 2. HYALOBRYON POLYMORPHUM Lund. 
This chrysophycean was first described by Lund (1953) as an 


-epiplankter on the cells of various planktonic algae from several 
of the English Lakes. It has now been observed with Salpingoeca 
frequentissima (Zach.) Lemm. on Asterionella formosa Hass. ; 
also on Eucapsa alpina Clem. & Shantz and on Gemellicystis 
neglecta Teiling em. Skuja, from Loch Kinardochy, Perthshire 
(27/775550). The latter alga also carried Salpingoeca and some 
individuals were at the same time parasitized by the chytrid 
Rhizophydium fulgens Canter. Lund (private communication) 
bas suggested that the alga referred to as Hyalobryon mucicola 
Pascher (Brook, 1954, p. 209, Fig. 1, 5) and which was present 
in considerable numbers on glass slides which had been submerged 
in this loch, is also H. polymorphum. 

Dinobryon tabellariae (Lemm.) Pascher has been found in 
small numbers on Asterionella formosa from Loch Freuchie, 


Perthshire (27 / 865375). 


BACILLARIOPHYCEAE. 
1. MeELOSIRA GRANULATA var. ANGUSTISSIMA O. F. Miill. 

Very abundant in the highly eutrophic Lindores Loch (Fife) 
(37/265165) (in May, pH 8-7, alkalinity 70 p.p.m. CaCo,, total 
hardness 99) in July, with a bloom of Anabaena planctonica 
Brunn. and persisting until September. The identity of this alga 
has been kindly confirmed by Dr. J. W. G. Lund. Lund (1954) 
has pointed out that Melosira granulata is widespread in lakes 
and reservoirs in the lowlands of England but is absent from lakes 
and tarns in the English Lake District. There would appear to 
be no authentic records of this diatom for Scotland for although 
the Wests listed it from Loch Lomond, Lund’s re-examination of 
their material has shown it to be in fact M. italica subarctica. 
During the past year a considerable number of plankton samples 
from Loch Lomond have been examined by the author and once 
again only the latter species has been encountered. 
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2. CYCLOTELLA GLOMERATA Bachmann 

Lund (1951) has recorded this diatom from the plankton of 
19 bodies of freshwater in the English Lake District, and it has 
also been recently recorded from Wales by Woodhead and Tweed 
(1954a). Small groups of this very small diatom, usually con- 
sisting of not more than 4 cells, have now been found in Suther- 
land in Loch a’ Bhadaidh Darraich (29/167445), Loch Borralich 
(27 /382670) and Loch an Daimh Beg; in Inverness in Loch 
Morlich (28/965095) and Loch Pityoulish (28/920135); from 
Loch Leven, Kinross (37/ 145020); and in Perthshire from Loch 
Bhac (27 /822622), Loch Kinardochy, Loch na Craig (27 /883455), 


Loch of Craiglush (37 / 043443), Loch Kennard (27/905460), Loch ~ 


of Lowes (37/050440), and Loch Skiach (27 /950475). 

Maxima in early May, 1956, of 7880 and 1380 cells per ml. 
have been recorded from Loch Kinardochy and Loch Skiach 
respectively. The average colony size of these populations was 
approximately four cells, and the largest was eighteen cells. 


CYANOPHYCEAE. 
1. Houorepia GemrinaTa Lagerh. (Text-fig. 2, 6.) 

Rare amongst a bloom of Oscillatoria limosa Ag. in the 
eutrophic Auchterarder House Loch, Perthshire (27/958150) 
(pH 8-2, alkalinity 108). Colonies in the form of curved plates 
of more than 100 diameter. Cells 54 br. and 8-9 1.; mostly 
angular in surface view where mutually adpressed. 


2. DICHOTHRIX BAUERIANA var. CRASSA Godward (Text-fig. 3). 


This variety of D. baueriana was first described from Winder- 
mere (Godward, 1937, p. 562, fig. 21 A-E) and it would appear 
to have been recorded from no other part of Britain. Recently, 
however, considerable amounts have been found attached to 
various substrata in Loch an Daimh Mor, Sutherland. On 
occasions considerable amounts appear to have become detached, 
for well developed plants have been quite frequent in plankton 
samples. 

The trichomes of the alga, which are for the most part about 
15 . br. tapering to 5 at their tips and swelling to 25-29 in 
breadth at their base, are enclosed in a firm, thick and distinctly 
stratified mucilage sheath, usually about 5br. The sheaths 
are brown in colour in the basal region, becoming yellow towards 
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TextT-FIG. 3. 


1. DicHOTHRIX BAUERIANA Var. CRASSA Godward. 
A. Detached plant from a plankton sample. 
B. Lowest (oldest) filament of a plant showing a typical cup-shaped 


heterocyst. 
C. Typical younger filaments with bean-shaped heterocysts. 
D. Tip of filament with narrowed, vacuolated trichome and showing 


separation of layers of the sheath. 


the tips. The considerably narrower vacuolated cells in the tip 
of the trichome are up to 81. and in this region the layers of 
the enclosing sheath tend to separate, becoming markedly flared 
out at the end of each filament. The heterocysts tend to be 
broader than in the Windermere plants, being 22-25 br. and 
15 1. in the older parts. However, in agreement with Godward’s 
description they are mostly distinctly bean-shaped, except some- 
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times for the very oldest (lowest) heterocyst which may be cup- 
or dome-shaped, and slightly longer than broad (see Fig. 3A). In 
most heterocysts, the thick outer layer is of a vivid blue while 
the inner part is blue-grey in colour. The very swollen mucilagin- 
ous bases of the branches as described by Godward are not so 
conspicuous in the Sutherland material. 


3. OSCILLATORIA SPLENDIDA Grev. forma (Text-fig. 2, 7). 


The normal breadth of the cells of this alga is from 2-3 4. A 
form however has been observed from Auchterarder House Loch, 
Perthshire, in which the trichomes were 5 » br. and 6-8 1. 
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Snow Moutp on Upianp PAsturE In NortH SCoruaND. 


By EuizasetH G. Gray and I. A. NicHoLsSoN* 
(North of Scotland College of Agriculture, Aberdeen). 


(Read by title, 17th January 1957.) 


Snow mould, caused by the fungus Fusarium nivale Auct., 
_ “the commonest turf disease in Britain” (Sampson and Western, 
1954), is to be found in North Scotland at any season of the year, 
_ whenever conditions become cool and moist. F. nivale also occurs 
on seed oats grown in the north and causes rotting of the seedling 
roots and stem (Noble and Montgomerie, 1954) Bennett (1933) 
reported a failure of perennial ryegrass (Lolium perenne) in a 
seeds mixture on a Cumberland farm in 1929, associated with 
Fusarium nivale and other species of Fusarium. Snow mould 
has not, however, been regarded as an important disease of 
pasture grasses in Britain, although there are many records of it 
from comparable areas in the north temperate zone. 

In North-West America, F. nivale causes damage to winter 
wheat and to many species of grasses, killing some and checking 
the growth of others (Sprague, 1950). It has been studied 
especially in the Scandinavian countries where it is one of the 
principal winter-killing diseases of grass and cereals (Ekstrand, 
1955). Susceptibility to snow mould is an important factor in 
determining where winter cereals can be grown in Sweden and 
Finland (Ekstrand, 1947 a, b; Jamalainen, 1955). 

Of the grasses, timothy (Phleum pratense) shows great differ- 
ences in varietal susceptibility in Sweden (Ekstrand, 1947 a). It 
-gives a reliable crop in Finland and the Swedish variety Bothnia 
has been found resistant in Sweden and Finland. Meadow fox- 
tail (Alopecurus pratensis), red fescue (Festuca rubra) and the 
meadow-grasses (Poa spp.) are regarded as resistant; meadow 
fescue (F. pratensis) is fairly resistant and cocksfoot (Dactylis 
glomerata) is rather susceptible. Most strains of the ryegrasses 
(Lolium perenne and L. multiflorum) are destroyed by snow 
mould, except Valinge perennial ryegrass which is considered 
well suited to Finnish conditions (Jamalainen, 1951, 1954). 
Sen 

*Now with the Hill Farming Research Organisation, Edinburgh. 
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OCCURRENCE IN NORTH SCOTLAND. 

In April and May 1955, F. nivale was identified on rotting 
leaves of Agrostis spp., Loliwm perenne and Poa trivialis from 
various localities at Glensaugh, Kincardineshire, where dying-out 
had occurred. The fungus was found on two hill sites where re- 
seeding had taken place and on one “in-bye” grass field where 
L. perenne was the dominant species. 

Site 1. The area lies at 1,000 ft., and the soil is podsolised 
with a thin layer of undecomposed humus overlying thin schist 
drift. Before burning in 1950, Calluna vulgaris was dominant. 
In 1952, owing to slow regeneration, several acres were disced, 
harrowed and surface-seeded to provide additional grazing. The 
soil was deficient in potash and phosphorus, especially the latter, 
and the pH was 4:4.* A part of the area was sown with different 
grass strains on small plots for comparative purposes. It was on 
these plots that observations on snow mould were made. 

Dying-out in small circular patches was first noted on South 
German creeping bent (Mixture of A. tenuis and A. stolonifera) 
in summer 1954. In the following spring the diseased patches 
expanded greatly (Plate I, 1) and Lolium perenne (N.Z. mother 
seed) (Plate I, 2) and Poa trivialis (Plate I, 3) were also severely 
attacked. Dactylis glomerata (8.377), Phleum pratense (8.51), 
Festuca pratensis (8.215), F. rubra (8.59), Alopecurus pratensis 
(Plate I, 4) and Cynosurus cristatus showed no sign of fungal 
attack, although spores of Fusarium nivale were identified on 
F. rubra. In 1956 there was still no sign of infection in these 
species, although the affected areas in the susceptible swards had 
greatly expanded and few plants remained of L. perenne. 

Site 2. Calluna vulgaris was dominant on this area before 
ploughing in 1954. It lies at 650 ft. on Old Red Sandstone drift 
with a pH originally of 4:5.** Seeding took place in July when 


_ *Corrective manurial treatment per acre consisted of 3 tons Ground 
Limestone (98% Ca.CO,) and 10 ewt. Basie Slag (18% sol. P,O,). Sub- 
sequent applications were 3 cwt. compound fertiliser (74% N, 9% P.O,, 
12% K,O) and 2 ewt, ‘‘Nitro-chalk’”’ in Spring 1953 and 11 ewt. ‘“Nitro- 
chalk’ in 1954. 


+S.37, etc. = Aberystwyth strains. 


**Before sowing the grass seed mixture the following manurial appli- 
cations were given per acre: 4} tons Ground Limestone (80% Ca.CO,), 


Lone Basic Slag (15% sol. P,O,) and 2 ewt. Muriate of Potash (60 %, 
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PLATE I. 


Patch of dead herbage resulting from Fusarium attack on plot 
of South German Creeping Bent. 
Complete “kill” of Lolium perenne. 


Extensive Fusarium damage on sward of Poa trivialis. 
Plot of Alopecurus pratensis (right) unaffected, with adjacent 
plot of Agrostis showing diseased patches. 
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2 ewt. “Nitro-chalk” were applied, followed by a further dressing 
| of 24 ewt. in September. 


A good establishment was obtained and in February 1955 
there was no sign of dying-out and growth was good. In April, 
however, dying-out was reported by T. Stockdale, Assistant 
_ Experimental Officer at Glensaugh. It was found that Loliwm 
perenne (8.23) and Agrostis tenuis (N.Z. Bent) were infected, 
while Dactylis (S.143 and 8.37) and F. rubra (8.59) were again 
unaffected. In the following year, there was little indication of 
damage and no sign of further infection. 

Site 3. In March and April 1955 Lolium perenne in a tem- 
porary ley was extensively attacked. The soil was deep drift 
with somewhat impeded drainage at an elevation of 550 ft. The 
ley was sown out in spring 1954 without a cover crop and during 
summer and autumn was grazed. Winter grazing was by sheep 
only. Apart from an initial fertiliser dressing at the time of 
sowing, the area received no artificial manures prior to the 
Fusarium attack.* The seeds mixture used was a Cockle Park 
type and contained 12 lb. of Lolium perenne made up of two 
strains, namely, N.Z. Mother and Devon Eaver. 


Although Fusarium damage was widely distributed throughout 
the field, with the onset of spring growth recovery was rapid and 
there was subsequently little evidence of permanent damage. 


MISCELLANEOUS OBSERVATIONS. 

Observations have been made, from time to time, to determine 
the extent to which Fusarium nivale is distributed in cultivated 
and semi-natural grasslands. 

At Glensaugh, dying-out has occurred extensively on the 
Agrostis-Festuca which dominates the lower hill slopes up to 
about 700 ft. Incidence of the disease was widespread in the 
spring of 1956 when snow cover was prolonged and the fungus 
was identified in hollows and on slopes where the snow had lain 
longest. Species affected were A. tenuis, A. canina and Poa 
annua, damage to the last being evident especially along sheep 
tracks and hill roads. No sign of the disease was found on 
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*Initial fertiliser dressing of 3 cwt./acre compound (8% N, 74% 
P,0, and 10% K,O) and 1 ewt. /acre ‘‘Nitro-chalk’’. 
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Deschampsia flexuosa, F. rubra and Poa pratensis. There was 
some evidence that F. ovina had been attacked, but this could 
not be confirmed. 

Although observations have been made principally in Kin- 
cardineshire, evidence of recent infection was found in unenclosed 
Agrostis-Festuca pastures in the counties of Inverness, Perth and 
Argyll. No other cases of infection on temporary grassland have 
been observed. 


PREDISPOSING CAUSES. 


Intensive treatment of turf with fertiliser rich in soluble 
nitrogen, especially in late summer and early autumn, favours 
the disease (Dawson, 1938). None of the sites where the disease 
was recorded at Glensaugh, however, received intensive manurial 
treatment, although at Site 2, the September application of 
24 cwt. per acre of “Nitro-chalk” may have contributed to the 
attack. The disease was most severe and widespread in 1955 and 
1956 and Table I shows that in the preceding autumn months of 
both years (especially autumn 1954) total rainfall was heavy, 
and the number of days on which rain fell was considerably 
greater in 1954 than in other years, 


TABLE I. 


Total Rainfall at Glensaugh and Number of Days when 0-04 or more 
inches of rain fell in Autumn months 1951-1955. 


- SEPTEMBER | OctToBER ) NovEMBER DECEMBER 
ear SS = 
yi b a bh dah b | tA 
1951 | 1-92 8 | 1:36 Bon} BAL WB of BBO-0eokO 
1952 | 1:15 8 | 3-80 15 | 3-40 13. | 460 | 17 
1958 | 3*0L 10 1:75 10 2-88 13 4:31 | 17 
1954 2°43 14 | 6:41 18 7-65 17 3°91 15 
1955 2°49 12 3°74 is | 2-90 11 | 6:80 17 


a — Total rainfall. 
b — Number of days 0:04 or more inches. 


At Glensaugh, the main predisposing causes seem to have 
been heavy autumn rainfall combined with prolonged snow cover 
in late winter and early spring. 
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RECOLONISATION OF AFFECTED AREAS. 

In certain areas Fusarium nivale may be a more important 
factor than has been previously recognised in determining the 
development of semi-natural Agrostis-Festuca grassland. Where 
the attack is heavy, few individuals of the susceptible species 
‘survive over an area of up to several square feet. Aira praecoz, 
which appears to be unaffected, colonises bare areas rapidly and 
/often dominates local patches in May, June and July. Other 
‘components of the original community also spread vigorously 
after attack and apart from the resistant grasses and dicotyle- 
donous plants, the mosses are of particular interest. Polytrichum 
juniperinum, Dicranum scoparium and Hypnum cupressiforme 
grow well on such areas and old centres of infection are often 
marked by an abundance of these species. After Fusarium attack 
on re-seeded humus soils at Glensaugh, Ceratodon purpureus and, 
to a lesser extent, Funaria hygrometrica play an important role 
‘in recolonisation. In one case an almost pure community of 
‘\Ceratodon has developed. 


ECONOMIC IMPORTANCE. 


It seems surprising that the disease has not been reported 
_more often on pasture grass in this country. The relative vigour 
‘of grass growth on cultivated pasture may account for its limited 
‘occurrence. It may be often overlooked, however, and more 
‘widely distributed than hitherto suspected, as damage to culti- 
vated pasture does not appear to be permanent. The suggestion 
by Dawson (1938) that the worst attacks are associated with 
‘weakening of the tissue by intensive management is confirmed 
by observation in relation to lawns, bowling greens and other 
:sports turf in the North of Scotland. On the other hand, the 
)present observations on grassland of agricultural importance pro- 
‘vide no evidence that intensive treatment is associated with 
incidence of the disease. Indeed the worst and most widespread 
sattacks have been found on semi-natural Agrostis-Festuca grass- 
lland receiving no treatment with artificial fertilisers. 
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KOENIGIA ISLANDICA L. 

During the summer of 1956 the Edinburgh University 
Biological Society visited Mull, and on July 16th Koenigia 
islandica L. was discovered by the author growing on the north 
end of Maol Mheadhonach on the Ardmeanach peninsula in the 
‘south-west of the island. This locality was relatively flat and 
very exposed on the summit at about 1,500 feet, with a substrate 
of bare gravelly soil. Many plants were observed in a limited 
area. Koenigia was not recognized at the time of collection and 
it is possible that the species occurs in other localities in Mull. 
‘The only other flowering plant seen associated with Koenigia 
was Sagina subulata (Sw.) C. Presl. 

On the following day Miss A. Beckett and Miss F. Oldfield 
also found Koenigia in the same locality. 


R. W. M. Corner. 


SAXIFRAGA CERNUA, S. RIVULARIS AND S. CAESPITOSA ON THE 
BEN NEVIS RANGE. 

On 5th and 6th August 1956, Sazifraga cernua L. was dis- 
vered growing above 3,000 ft. on two of the Ben Nevis range 
of mountains. In both places it was growing on limestone rock 
ith a direct northerly exposure. Other calcicolous species were 
ound at both localities but the very limited outcrop of lime- 
ich rocks was surrounded by others with a poor base status. 

In the locality discovered on 5th August a small number of 
lants of S. cernua, producing their characteristic bulbils, occurred 
m rock ledges with many plants of S. caespitosa L. and a few of 
. rivularis L., both in full flower, probably the only known occur- 
rence in Scotland of the three species growing together.  S. 
ivularis was fairly common on wet moss-covered scree and 
loping rock immediately below the colony of S. cernua. Closely 
ssociated species included: Blechnum spicant (rare), Cerastiwm 
dmondstoni (occasional), C. cerastioides (frequent), Cochlearia 
Ipina (frequent), Epilobium alsinifolium (rare), Poa alpina (fre- 
quent), Ranunculus acris (occasional), Saxifraga stellaris (rare), 
Sedum roseum (occasional), Silene acaulis (rare), Taraxacum sp. 
(rare), Veronica alpina (one small colony), V. humifusa (very 
equent and possibly the largest colony so far discovered in 
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Scotland). Growing immediately above this association were 
Gnaphalium supinum, Salix herbacea and Sibbaldia procumbens. 

At the second locality the colony of S. cernua consisted of 
approximately 90-100 plants, of which about 55 were producing 
bulbils (a contrast to the depleted population on Ben Lawers). . 
The plants were confined to an area of two vertical square yards 
of rock face and grew rooted amongst small mosses and liverworts. 
No other flowering plants occurred on the rock but closely 
adjacent were Armeria maritima and Sazifraga oppositifolia. 
Immediately below, on flushed sloping soil, grew Cerastiwm 
edmondstonii, C. cerastioides, C. vulgatum, Cochlearia alpina, 
Chrysosplenium oppositifolium, Deschampsia alpina, Oxyria — 
digyna, Poa alpina, Ranunculus acris, Saxifraga hypnoides, 
S. stellaris, Veronica alpina and V. humifusa. 

E. A. BLAKE. 


PLANT DISTRIBUTION AND COMMUNITIES ON FOINNE BHEINN 
(SUTHERLAND). 


A visit to this noted mountain about 14 miles south-east of 
Cape Wrath revealed a remarkably varied and complex flora as 
compared with that of the other mountains of north-west Scot- 
land—mountains noted for an exceptionally poor flora. Foinne 
Bheinn consists of Cambrian quartzite lying unconformably on 
a bed of Lewisian gneiss. 

The most remarkable of the plants found on Foinne Bheinn 
was Cherleria sedoides, a plant usually associated in Scotland with 
basic rocks. This species was widespread on both the Lewisian ~ 


gneiss (an acidic type of rock) and the Cambrian quartzite (an — 


acidic rock which is almost 100% silica compared with 55-65% 
in granites). Cherleria sedoides must now therefore be included 
among plants which on highly exposed ridges and upper slopes — 
grow irrespective of the nature of the underlying rock but which 
normally require base-rich immature soils. 

Cherleria sedoides was found from approximately 2,500 ft. 
upwards to at least 2,900 ft. (the summit is at 2,980 ft.) growing 
in a carpet of Rhacomitrium lanuginosum, often accompanying 
and closely associated with Armeria maritima and Silene acaulis 
(both as frequent and as widespread). A sample community at 
2,500 ft. on a steep slope with a due westerly exposure consisted — 
of a mosaic of Cherleria sedoides, Silene acaulis, Armeria maritima, 
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and Thymus drucei with, in scattered occurrences, Agrostis tenuis, 
Westuca vivipara, Vaccinium myrtillus and the mosses Rhacomi- 
rium lanuginosum and Polytrichum sp. This pattern varied in 
nany places by the exclusion, more often than not, of either 
Silene acaulis or Cherleria sedoides, Armeria maritima being the 
most uniformly distributed. Despite the nature of the rock and 
the steepness of the slope, a closed community was prevalent up 
ito the apex of the ridge, except for scattered boulders. 

In this respect it is worth noting that the upper slopes of 
juartzite on westerly facing slopes are bare scree with only 
isolated cushion plants. Apart from the northern extremity of 
tthe ridge, the mountain is quartzite-capped and the flanks are 
iformly draped with a scree of this rock. 

The summit supports a carpet of Rhacomitrium lanuginosum, 
torn and lifted in the places of greatest exposure. Associated 
species established with Rhacomitrium at this elevation included : 
Agrostis canina (evenly but thinly distributed), Festuca vivipara, 
arex bigelowii, Armeria maritima, Lycopodium selago (a few 
plants) and Juncus trifidus (occasional). Adjacent to the flat 
Summit ridge but growing on the slope with a northerly exposure, 
fand included with similar species as above, were occasional plants 
tof Deschampsia flexuosa, whilst Cherleria sedoides was rarer. 
The more or less open community growing on quartzite detri- 
tus on the col at 2,700 ft., with extreme exposure, consisted of 
hacomitrium lanuginosum together with Cherleria sedoides, 
Silene acaulis, Armeria maritima, Cardaminopsis petraea, Salix 
herbacea, Festuca vivipara and Juncus trifidus. 

Cliffs of gneiss with an easterly exposure above the corrie 
supported Deschampsia caespitosa on the ledges, and D. caespi- 
ttosa also grew on flushed grassland above the cliffs and in 
Esheltered hollows in the lea of boulders on the north summit. 
Confined to an elevation of 1,750 ft. and limited to an almost 
flat ridge with a westerly exposure and much bare Lewisian gneiss 
‘was a community containing Arctous alpina. The Arctous 
spread mostly through stunted Calluna vulgaris, but growing in 
rassociation were Rhacomitrium lanuginosum, a spreading carpet 
of Empetrum hermaphroditum, Erica cinerea, Salix herbacea, 
Agrostis spp., Festuca vivipara, Nardus stricta, Trichophorum 
aespitosum, Antennaria dioica, Succisa pratensis, Lycopodium 
sselago and Carex vaginata. E. A. BLAKE. 
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New VIcE-CouNTY RECORD. 


SALIX RETICULATA L. IN W. SUTHERLAND (vV.-C. 108). 


This species is known on certain crags between 1,400 ft. and 
1,700 ft. on Ben Hope. It occurs on steep, unstable slopes over- 
lying calcareous hornblende-schists, in a rich community with 
such species as Cherleria sedoides L., Potentilla crantzu (Crantz) 
Beck, Asplenium viride Huds., Carex capillaris L. and Dryas 
octopetala L.; however, it is extremely scarce. The area in which 
it occurs is subject to rather frequent landslides and thus the 
quantity of the willow varies from year to year. 


R. E. C. FERREIRA. 


DRYAS OCTOPETALA L. IN BANFFSHIRE (V.-C. 94). 


This species occurs very locally on the Eastern Cairngorms 
within Banffshire on moist granitic rocks at elevations between 
3,000 and 3,200 ft., and has here probably its highest altitudinal 
range in the British Isles. On 4th August, 1956, the Dryas was 
found in this area associated with Carex atrata L. and Potentilla 
crantzu (Crantz) Beck. (Sazxifraga nivalis L. also occurs in this 
remote region of Banffshire, on granite at about 3,050 ft.) 


J. GRANT ROGER. 


CAREX BUXBAUMIL WAHLENB. IN EAST INVERNESS-SHIRE (V.-C. 97). 


This sedge has been known since 1895 near Arisaig in West 


a ee ee ee ee ee 


Inverness-shire (J. Bot., 1895, 33, 282), but its presence in East — 


Inverness-shire is probably unknown except to very few botanists. - 
In this latter vice-county it was first found on 29th July, 1954, | 


by Dr. D. 8S. Kettle on marshy moorland at an elevation of about 
800 ft. within the Parish of Urquhart and Glenmoriston. Here 
the plants growing near the sedge on 9th July, 1956, included 
Carex panicea L., C. pulicaris L., C. rostrata Stokes, Drosera 
anglica Huds., Galium palustre L., Myrica gale L., Ranunculus 


flammula L., with the mosses Acrocladium cuspidatum (Hedw.) — 


Lindb. and Campylium stellatum (Hedw.) Lang & C. Jens. In 


very boggy places several yards away were Carex lasiocarpa 
Ehrh. and C. limosa L. 
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Carex buxbaumii, being one of the very rarest of British 
owering plants, merits careful protection in its two known 
cottish habitats, 

J. GRANT ROGER. 


DIAPENSIA LAPPONICA L. IN SCOTLAND. 


| In the paper on this subject published in Trans. Bot. Soc. 
| dinb., 1952, 36, 34, it is mentioned that the flowers of Diapensia 
apponica appear in June and July. This statement has been 
ound to be inaccurate and misleading in the light of fuller know- 
edge, and experience in the field has shown that the flowers 
ppear usually between mid-May and mid-June. 


J. GRANT ROGER. 


SAXIFRAGA HYPNOIDES L. ON THE COAST OF BANFFSHIRE. 


Saxifraga hypnoides is found very locally on the North-East 
oast of Scotland and although its presence on a seaward slope in 
e parish of Gamrie, Banffshire, has been known for over a 
undred years (see New Statistical Account of Scotland, Vol. 
II, 1845, p. 280) little attention seems to have been paid to 
e ecological aspects of its occurrence in this area, from which, 
owever, there are excellent specimens of the species in the her- 
arium of the Botany Department, Aberdeen University. The 
ollowing notes were prepared from field observations made in 


1955 and 1956. 


Position of Habitat. The saxifrage grows at about 50 ft. 
wards the base of a coastal cliff on small areas of scree and also 
on an adjacent dune where the slope is 15° and the aspect 
ortherly. It may be noted that the species only very rarely 
occurs on dunes in Britain (Webb, 1950). The total height of the 
cliff is about 375 ft., the upper parts being very steep but the 
lower slopes (mainly Festuca grassland) falling more gradually to 


the sea shore. 


Geology and Soil. The scree is formed from rock belonging 
‘to the Macduff group of slates of the Dalradian Series (Read, 
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1948), and is a fairly hard grey slate, only moderately cleaved, 
and containing, notably, veins of calcite. The dune is calcareous, 
containing a considerable amount of broken shell. 


Soil Profiles. 


SOREE HABITAT. 


1. Layer of black humus, under 
Limit 

2. Stones to a depth of at least 
1 ft. 


No sand present. 


pH Readings. 


DUNE HABITAT. 
Bryophytes to 1 in. 


Litter, lin. to 3 in. 


Humus-rich sand, 3 in. to 5 in. 


with shells. 


Sand with some humus, 5 in. 


to 2ft. or more, and a few 
stones of the scree. 


A Pye pH meter was used in the field and the following read- 


ings were obtained: 


SCREE HABITAT. 


1. Soil immediately above scree 
inhabited by Sazifraga hyp- 
noides pH range 6-0 to 6:1. 


Growth-Habits. 


SCREE HABITAT. 


1. Rooting mainly in the thin 
layer of black humus and not 
penetrating the scree to any 
extent. 

2. Close cushions of small rosettes 
and no procumbent sterile 
shoots; forming well developed 
cushions up to 2 ft. 6 in. across 
and 4 in. high. 


3. Cover scanty, to 100% at mar- 
gins but only a few per cent 
in centre of scree patches: 
most plants colonizing inwards 
from the margin of the un- 
stable scree. 


1: 


DUNE HABITAT. 


Litter, pH range 6-2 (read in 


laboratory). 


Humus-rich sands, at 4 in., pH ~ 


range 6:7 to 7:0. 


aes at 8in., pH range 6-9. 


to 7:2. 
Sand at 2ft., pH range 6:8 
to 7:0. 


DUNE HABITAT. 


Rooting mainly in humus-rich - 


sand. 


. Loose rosettes and occasional 


procumbent___ sterile _ shoots 
forming indefinite patches of 


large size, mixed with bryo- — 


phytes. 


. Cover 100% throughout. 
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‘Associated Species.* 


d.=dominant; a.=abundant; f.=frequent; o.=occasional; 1.=local; 
r.=rare) 


SCREE HABITAT, DUNE HABITAT. 


ELLIS PERENNIS fe) ACHILLEA MILLEFOLIUM cy, 
ESTUCA OVINA f AMMOPHILA ARENARIA a. 
ERANIUM ROBERTIANUM fe) ANGELICA SYLVESTRIS 0. 
OLCUS LANATUS f CENTAUREA NIGRA | 
YPERICUM PULCHRUM fe) DacTYLIS GLOMERATA Oo. 
YPOCHAERIS RADICATA fe) FESTUCA OVINA a. 
PTERIDIUM AQUILINUM r HIeRACIUM SP. Oo. 
ANUNCULUS ACRIS o Houcus LANATUS a. 
UMEX ACETOSA fe) MELANDRIUM RUBRUM iy, 
MSOLIDAGO VIRGAUREA oO PRIMULA VULGARIS f. 
MSUCCISA PRATENSIS fe) PTERIDIUM AQUILINUM oO. 
SoLIDAGO VIRGAUREA oO. 
DIcRANUM SCOPARIUM oO SuccIsA PRATENSIS Oo. 
FRULLANIA TAMARISCI f 
YPNUM CUPRESSIFORME f CEPHALOZIELLA SP. oO. 
}LoPHOZIA ATLANTICA r EvuRHYNCHIUM PRAELONGUM te 
[PLEUROZIUM SCHREBERI f HyYPNUM CUPRESSIFORME ite 
SEUDOSCLEROPODIUM PURUM f HyYLocoMIUM SPLENDENS a. 
HYTIDIADELPHUS SQUARROSUS f LoPHOCOLEA BIDENTATA fe 
. TRIQUETRUS f MNnIUuM LONGIROSTRUM Ty 
PSEUDOSCLEROPODIUM PURUM f. 
CLADONIA PYXIDATA o. RHYTIDIADELPHUS SQUARROSUS 4a. 
| PELTIGERA CANINA te THUIDIUM TAMARISCINUM Ip 
PELTIGERA CANINA f; 


In both the scree and dune habitats the saxifrage is very 
‘closely associated with mosses, particularly H ylocomium splen- 
(dens in the case of the dune area. 
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REPORT OF THE CRYPTOGAMIC SECTION, 1956. 
| By D. M. HENDERSON. 

_ The sixty-eighth annual Autumn Foray was held in Peebles 
d district on the 29th and 30th of September. On the first 
ay collections were made from the Forestry Commission’s forest 
at Glentress but the material collected was very disappointing, 
ven when allowance is made for the fact that the area is not 
atural woodland. In the headquarters in the Waverley Hotel 
room with all facilities was available for examination of speci- 
ens and the evening was spent on this task. Dawyck Estate 
as visited on the second day in very wet conditions, and, 
Ithough a few fungi were collected, most of the larger fungi seen 
ere poor specimens of common species. Nine members attended 
ach foray. The accompanying list of species collected demon- 
trates the paucity of interesting fungi on ground which on 
revious forays has yielded many notable collections. 


LIST OF FUNGI COLLECTED. 
(a, Glentress Forest b, Dawyck Estate.) 


AMANITA RUBESCENS, b. 

ARMILLARIA MELLEA, a, b; MUCIDA, b. 

'TRICHOLOMA ALBUM, b; RUTILANS, &; CARNEUM, a, 

CLITOCYBE FLACCIDA, a; DITOPUS, a, b. 

LACCARIA LACCATA, b. 

MYCENA PURA, &; EPIPTERYGIA, 4; PELLICULOSA, a; AMMONIACA, A. 


COLLYBIA RANCIDA, 2. 

MARASMIUS CONFLUENS, b; DRYOPHILUS, b; ESCULENTUS, b; 
ANDROSACEUS, b. 

PLEUROTUS MITIS, a. 

HyGROPHORUS PUSTULATUS, 4. 

LACTARIUS TURPIS, b; BLENNIUS, b. 

> RUSSULA CYANOXANTHA, b; OCHROLEUCA, b; DRIMEIA, b. 

(\CANTHARELLUS CIBARIUS, b. 

"NoLANEA STAUROSPORA, b; CETRATA, b. 

‘FLAMMULA ALNICOLA, b. 
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CORTINARIUS CROCOLITUS, b; CINNAMOMEUS, a. 

INOCYBE PUDICA, a; GEOPHYLLA, a. 

HYPHOLOMA FASCICULARE, b; SUBLATERITIUM, a; DISPERSUM, a. 
PSATHYRELLA SUBATRATA, a. 

POLYPORUS BETULINUS, b; MOLLIS, a; CAESIUS, b; STIPTICUS, a. 
FOMES ANNOSUS, a. 
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COMMITTEE FOR THE STUDY OF THE ScoTTrIsH FLORA. 


Second Annual Report to 31st December 1956. 


_ During the first full year of its existence the Committee 
arranged two Exhibition Meetings, one in the spring and one in 
the autumn, and a number of field meetings (chiefly to help the 
Distribution Maps Scheme) during the summer. 


The Field Meetings were held at Dalmellington (26th-27th 
May), led by Mr. R. Mackechnie and attended by 2 others; 
Peebles (15th-17th June), led by Mr. P. 8. Green and attended by 
8 others; Cromarty (30th June-7th July), led by Miss U. K. 
Duncan who deputised for Mr. Burtt, and attended by 6 others; 
and Hawick (7th-9th September), led by Mr. J. Grant Roger and 
attended by 7 others. A one-day Junior Meeting, led by Mr. 
Ribbons, attended by about 60, was held at Ben Ledi, Perthshire, 
on Saturday, 16th June. Reports of these meetings will appear 
in the Proceedings of the B.S.B.I. (Vol. 2, pt. 3). 

The Spring Exhibition Meeting took place in the Royal 
Academy, Inverness (by kind permission of the Director of 
Education and the Rector), on Friday, 9th March 1956, and about 
130 people were present. The visitors were welcomed by the 
Rector, Mr. D. J. Macdonald and later in the evening Mr. Roger 
showed colour transparencies of high altitude Scottish plants. 
Among the exhibits were the following: Sheets of Batrachium 
spp. (Miss U. K. Duncan); sheets of rare plants from Inverness- 
shire from the Royal Botanic Garden, Edinburgh; the two Water- 
cresses, Nasturtium officinale and N. microphyllum and their 
hybrid (P. S. Green); plants from Switzerland having Scottish 
associations (R. Mackechnie); photographs and charts demon- 
strating the morphological responses to grazing in Erica cinerea 
and Calluna vulgaris (C. H. Gimingham); map of hydrosere at 
Loch of Park near Banchory, Aberdeenshire (C. H. Gimingham 
and E. T. Robertson); British Dandelions (A. J. C. Grierson) ; 
British species of Pinguicula, original plates drawn by Miss Stella 
Ross-Craig for her series Drawings of British Plants (B. L. Burtt); 
grasses, sedges and rushes, mostly from Morayshire and including 
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the cross Festuca rubra x Vulpia membranacea from Southport 
(M. McCallum Webster); and an exhibit provided by Mrs. Poore 
on the Distribution Maps Scheme. Grateful thanks are due to 
Mrs. Caldwell and Mr. Wright who made most of the local arrange- 
ments. Two useful results of the meeting were that local people 
agreed to help in recording for the Maps Scheme and that a 
series of evening classes in Botany began in Inverness. 

The Autumn Exhibition Meeting was held in the Department 
of Botany of the University of Glasgow (by kind permission of 
the Regius Professor of Botany and of the University Court) on 
Saturday, 10th November 1956, when about 80 people were 
present. The following exhibits were shown: Specimens of Sazi- 
fraga cernua, S. rivularis, and S. cespitosa from the Herbarium 
were displayed to illustrate the finding in 1956 of these three 
species growing together on limestone rock above 3,000 feet in 
the Ben Nevis range. S. cernua had been seen on two mountains 
and on one of them 90-100 plants were counted, 55 producing 
bulbils (E. A. Blake); plants from Switzerland having Scottish 
associations (R. Mackechnie); Alchemilla vulgaris in Britain 
(Miss M. E. Bradshaw); 14 of the 35 new county records made at 
the Cromarty field meeting (Miss U. K. Duncan); Aremonia 
agrimonioides in Scotland (D. McClintock and P. 8. Green); the 
genus Galinsoga in Scotland (P. S. Green); Hierochloé odorata 
specimens from three Scottish localities (Glasgow University 
Herbarium) together with colour transparencies of the species in 
its Renfrewshire station (B. W. Ribbons); plants from the 
Kincardineshire coast (Miss I. K. Munro and Miss A. R. Hutchi- 
son); Alpine species from north-west Scotland (J. H. Dickson); 
Scottish seaweeds to show the subspecies of Fucus inflatus and 
the dichotomous species of Codiwm (Dr. E. Conway). New 
records from Scotland received at the Royal Botanic Garden 
during 1956: Koenigia islandica in Mull at the north end of Maol 
Mheadhonach on the Ardmeanoch Peninsula, and Melampyrum 
arvense from Melrose (R. W. M. Corner), Spartina townsendii 
from Kirkeudbrightshire (J. B. Primrose), and Carex buxbaumii 
from East Inverness-shire (J. G. Roger); the progress in the 
Distribution Maps Scheme in Scutland (Miss E. P. Beattie). 

After tea Miss Beattie, the Scottish Regional Officer, spoke 
about the Maps Scheme and then Mr. Ribbons showed colour 
transparencies of Phyllodoce coerulea and of plants of the Scottish 
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coast which were commented upon by himself and Mr. Mac- 
kechnie. 


The Chairman of the Committee, Mr. Burtt, presided at both 
the Spring and Autumn Exhibition Meetings. 


The membership of the committee remained unchanged until 
October when the Botanical Society of Edinburgh appointed 
'Mr. D. M. Henderson to replace Mr. Burtt as representative of 
| its Council. 


| The Committee is very grateful for all the assistance given by 
_members and friends and also to the officers of the two sponsoring 
societies for their continued helpful co-operation 


B. W. RisBBons. 


Srr Witu1aM Wricut Sirs, F.R.S., D. és Se., LL.D., F.LS., 
F.R.S.E. 


By upbringing and by inclination Sir William Wright Smith 
was essentially a countryman, and his attachment to wide open 
spaces remained throughout a long and active life. He had an 
intense dislike of crowds. Born at Lochmaben on February 2, 
1875, he received his early education at Dumfries Academy and 
at sixteen years of age entered the University of Edinburgh as 
First Bursar. Whilst pursuing the Arts curriculum at the 
University he attended the Diploma course at Moray House 
Training College and was a qualified teacher when he graduated 
in 1896. ‘ 

A teaching appointment in Edinburgh provided him with the 
opportunity to continue scientific studies, particularly Botany, 
Chemistry and Zoology, and in 1902 at the invitation of Sir Isaac 
Bayley Balfour he accepted a lectureship in the Botany Depart- 
ment of the University of Edinburgh. Thus began a remarkable 
botanical career which lasted more than half a century. 

At the beginning of the century the academic staff of the 
Botany Department was small, and in his teaching Smith had 
to cover a wide field. As in the case of others who have had a 
similar experience it was no disadvantage, and the time spent 
in the Edinburgh School of Botany provided an all-round train- 
ing for what was to follow. In 1907 he went to India and 
remained there for four years. It was a period of much activity 
and of varied and fruitful experience, as Curator of the Govern- 
ment Herbarium at the Royal Botanic Gardens, Calcutta, and 
as acting Superintendent of the Gardens. Such activities gave 
first-hand acquaintance with Government administration, and 
they were extended to the care and direction of the Lloyd Botanic 
Garden at Darjeeling, the Sikkim cinchona plantations and the 
quinine factory at Mungpoo. In this way Smith gained a know- 
ledge of some of the economic problems of India—not all of them 
botanical. 

Although Hooker’s Flora of British India had been completed 
before the end of last century, much territory remained to be 
explored, and as Acting Director of the Botanical Survey of 
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India, Smith undertook a number of expeditions into little-known 
regions of the Himalaya, especially in Sikkim and the borders 
of Nepal, Tibet and Bhutan. Of special interest was his explor- 
ation of the practically unknown area of Llonakh on the Tibetan 
frontier, north of the Kangchenjunga glaciers, where in 1909 he 
spent a considerable time working the flora of hitherto un- 
traversed alpine regions at altitudes of over 14,000 feet. A 
‘further exploration followed in 1910 when he penetrated into the 
high region between the Tibetan valley of Chumbi and Eastern 
Sikkim. To botanise in such high places demands considerable 
powers of endurance and more than ordinary skill in climbing; 
on his return to this country and for long afterwards, nothing 
gave more satisfaction to the leader of these Himalayan expedi- 
tions than a long moorland walk or a climb to the top of a 
Scottish mountain. 

The expeditions in India produced a wealth of material for 
systematic study, the results of which were published in a series 
of papers in the Records of the Botanical Survey of India. But 
they did more; they led to an intimate knowledge of the country 
and of the people of some of its remoter parts—knowledge which 
was to bear fruit in later years. 

The year 1911 saw Smith back in Edinburgh as Deputy Keeper 
of the Botanic Garden, in the development of which there had 
been impressive and far-reaching changes under the driving force 
of Bayley Balfour. In 1904 George Forrest had embarked on the 
first of his seven expeditions to Western China and for many 
years the stream of new collections from this and neighbouring 
regions continued to pour into Edinburgh for systematic analysis. 
Balfour concentrated mainly on Primula and Rhododendron and 
it fell to Smith to deal with much of the remaining store of 
material. During the years 1912-21 there appeared from his pen 
in Notes Roy. Bot. Gdn. Edin. the descriptions of some 550 
species new to science, while at the same time he contributed 
numerous important papers to the Transactions of our own 
Society, among which may be mentioned specially his account 
of Chinese Lilies. 

In 1922, following the retirement of Balfour, Smith succeeded 
to the dual post of Regius Keeper of the Botanic Garden and 
Professor of Botany in the University of Edinburgh. It was 
signal recognition of his worth and fitness to occupy a unique 
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position as Chief of a large University Department and Director 
of one of the great Botanic Gardens of the world. The appoint- 
ment caused no break in the work of elucidating the flora of 
China, though the emphasis changed. Smith now directed his 
attention to a few selected genera, particularly Rhododendron 
and Primula, and jointly with Forrest he presented a revision of 
the sections of the genus Primula to the Primula Conference held 
by the Royal Horticultural Society in 1928. This was the founda- 
tion for a much more exhaustive examination of the genus, under- 
taken in conjunction with Dr. H. R. Fletcher, the results being 
published in a long series of papers in the Transactions of the 
Royal Society of Edinburgh and in the Transactions of the 
Botanical Society. 

Smith’s taxonomic work added greatly to our knowledge of 
the flora of Asia, but it had another significance in that much of 
it was related to the development of the Botanic Garden and the 
enrichment of its collection of growing plants. As a centre for 
the propagation and cultivation of plants, especially those from 
the Far East, the Edinburgh Garden became deservedly famous. 
Smith was adept at keeping in touch with many of the students 
he had trained, large numbers of whom found responsible posts 
in different parts of the world, and if he required a particular 
plant even from the ends of the earth, he usually knew the means 
of securing it. 

It was natural that his contributions to botany and horticul- 
ture should be widely recognised. He was knighted in 1932. 
For many years he was an Honorary President of the Royal 
Caledonian Horticultural Society, a Vice-President of the Royal 
Horticultural Society and its Honorary Professor of Botany. In 
1925 he was awarded the Victoria Medal of Honour and in 1930 
the Veitch Memorial Medal. He was an Honorary Member of 
the American Academy of Arts and Sciences, D.és Sec. of the 
University of Toulouse and LL.D. of the University of Aberdeen. 
For his notable contributions to Systematic Botany he was 
awarded in 1942 the Makdougall-Brisbane Prize of the Royal 
Society of Edinburgh, of which he was President from 1944-49, 
and he was elected a Fellow of the Royal Society in 1945. His 
scientific advice was widely sought and he played an active part 
in numerous committees dealing with horticulture and forestry. 
Of particular value was his service for twenty-five years on the 
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But to no scientific body was he more attached than to the 
otanical Society of Edinburgh. At the time of his death he had 
been a Fellow for fifty-four years, having been elected in 1902. 
His first published paper—a note on Arenaria tenuifolia— 
Appeared in the Transactions in 1905, and he was still contribut- 
g to their pages in 1950. For some years he was Honorary 
secretary of the Society and subsequently acted as Foreign 
Secretary. He was three times President, the second occasion 
fcoinciding with the Centenary celebrations of the Society in 1936, 
when he welcomed many visitors from home and overseas. He 
will be long remembered as a familiar figure at the Society’s 
mmeetings and for many an entertaining address. No member was 
mmore regular in attendance, but it was in a quiet and unobtrusive 
way that he did more than is generally known for its welfare, and 
e Society owes much to his sustained interest and unfailing 
sSupport. 
While Smith’s writings were mainly in the realm of taxonomy, 
here were occasions when he touched upon other topics, as in 
tthe “Masters Lectures” delivered to the Royal Horticultural 
Society in 1935. He constantly insisted on the diversity of the 
plant world, and on evolutionary questions he held pronounced 
rand sometimes somewhat unorthodox views. He would 
frequently quote Rudyard Kipling: 

“ There are nine and sixty ways of constructing tribal lays, 

And-every-single-one-of-them-is-right.” 

Sir William died on December 15, 1956, and by his death 
any fellows and members of our Society have lost a good friend 
cand a helpful colleague. He is survived by Lady Smith and three 


daughters. 
J. R. MarroHews 
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